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Rust  and  Leopard  Spot 
Two  Dangerous  Diseases  of  Asparagus. 


By  Willis  G.  Johnson. 


A  new  enemv  to  asparagus  lias  made  its  appearance  in  this  St-ate, 
which;  if  not  t;ikeu  in  hand  at  once,  may  prove  a  very  serious  drawback 
to  those  engaged  in  the  culture  of  -this  vegetable.  The  agent  responsible 
for  the  injury  is  not  an  insect,  but  a  fungous  disease  which  attacks  the 
wild  as  well  as  the  cultivated  asparagus.  My  attention  was  first  called 
to  it  by  Mr.  T.  Guy  Woolford,  of  Dorchester  County,  who  brought  spec- 
imens to  the  Station  the  latter  part  of  August.  After  a  hasty  preliminary 
examination,  I  informed  Mr.  Woolford  that  the  plants  were  unquestion- 
ably attacked  by  the  so-called  asparagus  rust,  Puccinia  asparagi,  D.  C, 
and  possibly  another  disease  belonging  to  the  group  of  anthranoses,  as 
some  stalks  presented  unmistakable  evidence  of  this  latter  disease. 

During  my  recent  tour  of  inspection  I  have  observed  these  diseases 
in  the  counties  of  Dorchester,  Talbot,  Caroline  and  Kent,  on  the  Easit- 
ern  Shore,  and  in  Washington,  Frederick,  Montgomery,  Prince  George's, 
Anne  Arundel  and  Baltimore  in  Western  Maryland.  Owing  to  their 
wide-spread  distribution  and  their  destructive  nature,  I  have  thought  it 
advisable  to  issue  this  bulletin,  calling  attention,  in  a  popular  way,  to 
the  facts  now  known  regarding  them.*  As  we  have  two  distinct  species 
under  consideration,  we  M'ill  first  discuss  the  rust  and  then  turn  our  at-" 
tention  to  the  autliracnose. 

Asparagus  Rust:  — The  rust  is  a  comparatively  new  disease,  having 
been  first  observed  as  a  serious  enemy  to  asparagus  in  1896  in  New  Jersey, 
Massachusetts.  Ehode  Island  and  a  few  other  places.  Dr.  Halsted,  of 
New  Jersey,  Prof.  Maynard  and  Dr.  Stone,  of  Massachusetts,  were  among 
the  first  to  call  public  attention  to  it.  So  far  as  is  known  at  present  its 
distribution  is  confined  to  the  States  bordering  the  Atlantic  north  of 
Virginia,  being  particularly  abundant  in  New  Jersey,  Ehode  Island, 
Long  Island  and  Delaware.  The  present  outbreak  is  the  first. recorded 
in  ]\Iary]and,  although  it  must  have  existed  in  some  of  our  asparagus 
fields  last  year.  Last  season  many  INIarylaud  growers  noticed  the  prema- 
ture ripening  of  their  fields,  but  attributed  it  to  the  attacks  of  the  aspara- 
agus  beetles. 

Asparagus  Leopard  Spot: — I  have  also  observed  another  fungus 
in  asparagus  fields  in  Dorchester,  Caroline  and  Kent  Counties  this  season 
that  is  equally  as  destructive  as  the  rust.  It  belongs  to  the  group  of  an- 

*In  Issuing  this  bulletin.  I  <io  not  doslreto  place  myself  upon  record  as  a  botanist 
or  mycologist,  but  wish  simply  to  record  n^y  observations  vylth  sycj)  coonnents  as  the 
emergency  demands, 
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thracnoses  and  is  a  new  species.  As  yet  it  has  not  received  a  scientific 
name,  but  Dr.  B.  D.  Halsted,  of  the  New  Jersey  Experiment  Station, 
who  is  working  on  this  group,  infonns  me  under  date  of  August  27lh, 
that  "a  description  has  been  prepared  and  after  some  further  observa- 
tions will  be  published." 

Some  asparagus  growers  of  this  State  have  mistaken  this  disease  for 
the  work  of  the  asparagus  beetles.  In  general  appearance  the  disease 
is  very  striking,  the  characteristic  spots  resembling  the  coat  of  a  leopard, 
as  shown  in  the  left-hand  figure  of  the  illustration.  I  have  therefore 
proposed  to  call  it  the  asparagus  leopard  spot  to  distinguish  it  readily 
from  the  asparagus  rust.  By  a  little  close  observation  this  disease  need 
not  be  confounded  with  injury  by  insects. 

General  Appearance : — About  the  middle  of  July,  or  even  earlier* 
a  plant  here  and  there  throughout  the  field  becomes  yellowish  or  brown- 
ish and  presents  a  sickly  appearance.  This  condition  continues  spread- 
ing until  the  whole  field  is  in  the  same  unhealthy  condition.  The  plants 
then  lose  their  fine  foliage,  and  nothing  is  left  but  the  blanched,  naked 
stems  and  branches.  A  field  of  asparagus  badly  attacked  by  either  the 
rust  or  the  leopard  spot  has  the  general  appearance  of  having  had  every 
stalk  girdled,  which  afterwards  withered  and  died,  leaving  only  the 
seared,  blighted,  rusty-looking  stems  and  branches. 

The  diseases  first  attack  the  terminal  growth  of  the  plants,  and 
then  gradually  work  their  way  down  the  stems  and  main  stalks  until  they 
are  killed.  Shortly  after  the  rust  has  started,  the  leaves  and  stems  be- 
come blistered  and  studded  with  blackish  masses  of  spores  of  various 
sizes,  which  stand  out  very  conspicuously.  (See  illustration.)  Some- 
times the  blisters  are  covered  with  other  small  blackish  dots,  as  shown  in 
the  right-hand  figure  of  the  illustration.  These  are  due  to  still  another 
fungus  {Darluca  Jilum,  Cast.)  which  is  parasitic  upon  the  rust;  or 
to  express  it  more  plainly,  it  is  a  parasite  upon  a  parasite.  There  is 
some  hope  that  it  may  prove  helpful  to  the  asparagus  growers  of  this 
State,  as  it  has  been  found  abundant  in  a  large  field  in  Kent  County. 

Nature  of  the  Diseases: — These  diseases  are  very  small  plants 
themselves,  which  send  their  microscopic  rootlets  into  the  tissues 
of  the  asparagus  plant,  robbing  it  of  its  vitality  by  absorbing  the  plant 
foods  and  breaking  down  its  cellular  structure.  They  then  break 
through  the  epidermis,  and  myriads  of  spores,  corresponding  to  seeds  of 
higher  plants,  are  produced.  They  become  detached  and  fall  to  the 
ground,  where  they  remain  over  winter,  and  find  their  way  back  to  the 
young  plants  the  following  season  to  begin  their  work  of  destruction. 
The  yield  from  fields  infested  with  these  diseases  has  been  greatly  re- 
duced, one  grower  having  reported  this  season  thait  his  crop  was  short 
fully  one-half. 

*Dr.  Halstea  has  found  It  "as  early  as  the  middle  of  May  upon  volunteerl  plants  ■■ 
along  roadsides." 


DISEASES  OF  ASPARAGUS  (Original). 
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How  the  Diseases  are  Spread: — It  is  strange  that  diseases  of 
such  a  ravenous  nature  should  aj)i)car  ahuost  simultaneously  over 
lax'ge  areas  and  in  fields  that  have  heen  in  asparagus  continousl}-  for  the 
past  forty  years  or  longer.  I  have  this  season  seen  asparagus  beds  vary- 
ing in  size  from  a  small  garden  patch  to  ten  acres  prematurely  killed  by 
these  fungous  enemies. 

It  seems  quite  possible  that  tlie  asparagus  beetles  are  important  fac- 
tors in  the  distribution  of  these  plant  parasites.  I  have  observed  in 
several  instances  this  season  that  the  rust  was  especially  bad  in  sections 
where  the  heetlos  and  Iheir  lars'ae  had  seriously  injured  the  a,sparagus; 
Avhilc  on  the  other  hand  I  have  seen  fields  badly  rusted  where  very  few 
beetles  were  observed.  Nevertheless,  1  believe  that  the  beetle  not  only 
carries  the  germs  of  the  disease,  but  that  the  spores  find  most  favorable 
conditions  for  lodgment  and  germination  on  plants  that  have  been 
injured  by  them.  I  have  seen  both  diseases  in  their  earliesit  stages  of 
'Jevelopmcnt  in  wounds  on  asparagus  made  by  the  asparagus  beetles  and 
grasshoppers.  The  asparagus  beetle  is  also  preyed  upon  by  several 
species  of  wasps  and  other  predaceous  insects,  the  most  common  of  which 
is  the  so-called  stink  bug,  a  family  of  hemipterous  insects.  No  doubt 
these  insects  cary  the  spores  of  the  diseases  from  place  to  place  as  they 
capture  and  destroy  the  larvae  of  the  asparagus  beetles. 

It  seems  plausible  also  that  the  diseases  are  distributed  by  the  sale 
of  roots  taken  from  infested  beds.  Late  in  the  fall,  after  the  spores  have 
matured  and  fallen  to  the  ground,  the  chances  are  that  many  of  them  axe 
attached  to  the  roots  when  dug,  carried  long  dis-tances,  and  infest  new 
fields.    Wind  and  water  mtist  also  carry  spores  long  distances. 

Remedial  Measures  :  — It  must  be  acknowledged  that  these  rav-. 
enous  and  destructive  pests  have  come  as  suddenly  upon  asparagus  grow- 
ers and  scientists  as  came  the  Goths  and  Huns  who  "ploughed  Eome  and 
harrowed  Italy."  Watchfulness  has  been  no  protection  to  the  fields  of 
the  careful  asparagus  grower.  Beds  varying  in  age  from  one  to  forty 
years  have  met  one  common  fate,  and  their  bare  and  blasted  stalks  every- 
where tell  the  same  tale. 

The  diseases  under  discussion  belong  to  groups  of  fungi  which  are 
very  dilTicult  to  combat;  and  from  what  experience  has  taught  us,  the 
rust  and  leopard  spot  of  the  asparagus  are  no  exceptions  to  the  rule. 
Various  methods  have  been  suggested  for  their  control,  and  some  of  them 
have  been  tried;  but  there  is  a  diiTerence  of  opinion  as  to  their  practical 
value.  Cutting  and  burning  over  infested  fields  in  midsummer  has  been 
resorted  to;  but  it  is  questionable  whether  or  not  such  treatment,  con- 
tinued for  several  years,  would  not  be  as  harmful  to  the  vitality  and  lon- 
gevity of  the  plants  as  the  diseases  themselves.  At  present  we  cannot  see 
much  help,  so  far  as  prevention  in  concerned,  from  the  use  of  fungicides, 
especially  when  used  as  sprays  in  large  fields.  Neither  is  there  any 
chance  for  a  rotation  of  crops,  as  asparagus  is  perennial.  What,  then, 
can  be  done?  This  is  a  question  that  the  experimenter  must  yet  solve. 

So  far  as  observation  goes,  the  character  of  the  soil  has  no  direct 
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influence  upon  the  asparagus  diseases.  Fields  that  have  been  highly  fer- 
tilized with  kainit,  nitrate  of  soda  or  stable  manure,  show  no  greater 
immunity  from  attacks  than  those  where  nothing  was  applied.  So  far  as 
varieties  are  concerned,  it  does  appear  as  if  some  are  less  sul)ject  to  the 
attacks  of  the  diseases  than  others.  Prof.  L.  F.  Kinney,  of  the  Rhode 
Island  Ivxpcrinicnt  Station,  has  observed  that  Palmetto  plants  were  not 
so  severely  injured  as  the  Conover's  colossal  or  Moore's  hybrid,  even 
where  they  were  growing  in  the  same  rows. 

Anyo^ne  reviewing  these  facts  cannot  help  admitting  that  we  have  to 
combat  two  very  virulent  diseases,  and  that  it  is  of  the  utmost  import- 
ance that  a  remedy  for  their  control  and  suppression  should  be  speedily 
found.  While  there  is  still  a  doubt  aboiit  the  practical  utility  of  mowing 
and  burning  over  infested  fields,  this  remedy  is  recommended  until  a 
more  efficient  one  is  discovered. 

The  Experiment  Station  is  very  anxious  to  obtain  all  the  informa- 
tion possible  about  these  diseases,  and  any  notes  of  observations  sent  will 
be  greatly  appreciated.  We  would  like  to  know  the  comparative  yield  of 
infested  and  uninfcsted  fields,  or  any  points  about  varieties,  distribution, 
fertilization  and  cultivation. 


HORSE  FEEDING. 
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the  New  Corn  Product. 
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IIOliSE  FEEDING. 


TESTS  OF  THE  DIGESTiiJlLFrY  OF  WliOJ.E  AND  GEOUND 
OATS,  SHELLED  COEN  AND  COEN  MEAL,  TIMOTHY  HAY 
AND  THE  NEW  COEN  PEODUCT:   ALSO  A  TEIAL  OF 
SOME  EATIONS,  USING  THE  NEW  COEN  PEODUCT 
AS  A  SUBSTITUTE  FOE  HAY. 


By  H.  J.  Patterson,  B.  S.,  Chemist. 


Considering  the  important  place  which  horses  occupy  among  do- 
mestic animals,  it  is  surprising  that  so  little  time,  comparatively,  has 
been  given  to  a  situdy  of  the  character  of  food  and  manner  of  feeding 
l^est  adapted  to  their  needs  under  different  conditions  and  according 
to  the  various  demands  made  iipon  them. 

There  is  more  knowledge  demanded  iipon  the  subject  of  feeding 
horses,  not  only  because  of  their  position,  but  also  because  of  the  great 
importance  of  knowing  how  to  maintain  them  most  economically.  In 
horse  feeding,  as  in  many  other  things,  it  is  necessary  to  keep  pace  with 
changing  conditions  and  not  practice  the  wasteful  methods  prev- 
alent in  times  past,  especially  such  waste  as  is  commonly  found  among 
farmers.  Again  one  sees  the  necessity  for  more  knowledge  along  this 
line  when  proper  consideration  is  given  to  the  well  recognized  fact 
among  veterinarians  that  improper  feeding  is  responsible  for  most  of  the 
digestive  disorders  met  with. 

CONDITION  IN  HOESE  FEEDING. 

The  state  of  perfection  to  which  the  higher  class  of  horses  has  been 
brought  in  this  country  is  attributed  not  only  to  the  great  attention 
devoted  to  the  selection  of  the  best  types  for  the  purpose  of  per- 
petuating the  species,  but  also  to  the  nature  of  the  food  with  which  they 
have  been  sup])]ied  and  the  treatment  they  have  received,  under  the  in- 
fluence of  a  propitious  climate. 

Practical  experience  has  assured  us  that  the  climate  and  atmos- 
phere of  this  country  are  suitable  to  the  constitutions  of  the  equine 
tribe;  but  that  the  varying  nature  and  at  times  great  severity  of  the  ele- 
ments makes  protection  necessary  in  order  to  avoid  their  deleterious  ef- 
fects.   For  the  best  results,  whether  the  horse  be  for  ordinary  farm 
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work,  for  the  cart,  for  the  carriage,  or  for  tlie  race  track,  it  is  all  im- 
portant that  their  quarters  should  be  warm,  well  ventilated,  and  sui>- 
plied  with  pure  and  uncontaminated  air.  After  furnishing  these  condi- 
tions the  next  great  necessity  is  to  carefully  observe  the  food  reciuire- 
ments  and  supply  them. 

OBJECTS  IN  HOESE  FEEDING. 

The  objects  sought  in  horse  feeding  are  rather  different  from  those 
desired  in  feeding  any  other  class  of  domestic  animals,  and  in  conse- 
quence the  points  to  be  observed  are,  in  a  measure,  peculiar.  From  the 
birth  of  a  horse  until  arrival  at  an  age  for  actual  service  the  aim  is  to  de- 
velop to  the  greatest  degree  the  endurance  and -physical  powers  of  the  an- 
imal. These  qualities  depend  upon  the  muscular  fiber,  sinews  and  bone, 
and  they  in  turn  are  dependent  upon  the  quality  and  quantity  of  food.  Af- 
ter having  grown  and  developed  a  horse  with  the  desired  qualities,  the 
next  consideration  is  to  feed  the  animal  in  such  a  way  that  all  the  bod- 
ily functions  may  be  supported,  bodily  wastes  replaced,  and  the 
whole  be  maintained  in  its  normal  condition.  If  the  animal  is  subjected 
to  comparative  rest  there  will  be  one  kind  of  food  required;  if  sub- 
jected to  heavy  work  such  .as  hauling  loads  slowly,  there  will  be  a  food 
required  to  supply  the  energy  as  needed;  or,  so  to  speak,  a  food  (fuel) 
of  slow  combustion;  if  the  work  is  of  a  character  that  requires  rapid 
action  such  as  the  trotting  horse  is  subjected  to,  there  will  be  demanded 
a  food  of  a  very  different  character  from  either  of  the  former;  or,  so  to 
speak,  it  will  require  a  food  (fuel),  of  rapid  combustion. 

In  all  horse  feeding  the  aim  is  to  maintain  the  force  and  endur- 
ance which  the  horse  already  possesses,  and  to  develop  these  qualities 
when  possible.  When  it  is  desired  to  have  a  horse  increase  in  weight 
and  size  and  take  on  a  well-rounded  appearance,  it  should  be  done  by 
adding  to  his  muscle  rather  than  to  increase  greatly  the  amount  of  ad- 
ipose substances.  This  kind  of  development  can  only  be  done  compar- 
atively slowly  and  Avhen  the  animal  is  subject  to  such  work  as  Avill  de- 
velop muscle  and  keep  down  fat. 

It  is  only  the  superficial  judges  of  horses  that  are  satisfied  and 
pleased  with  the  bones  being  covered,  the  points  filled  out,  and  general 
contour  well-rounded;  the  person  Avell  versed  in  horses  easily  distin- 
guishes between  the  appearance  of  a  fat  and  of  a  muscular  animal. 

HOESE  FOODS. 

Every  description  of  food  contains  nutritive  properties,  and  abounds 
in  a  greater  or  less  degree  with  the  elements  calculated  for  the  con- 
struction of  the  different  substances  of  which  the  animal  body  is  com- 
posed. It  is  therefore  important  in  selecting  food  for  any  class  of  ani- 
mals, and  for  horses  in  particiilar,  that  those  are  obtained  which  contain 
the  most  of  those  compounds  which  are  convertible  into  substances 
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which  render  tlic  animal  of  the  higliest  value.  The  animal's  growth  and 
development  of  muscle,  bone  and  sinew  depend  greatly  upon  the  kind 
of  food  with  M'hich  they  have  been  suppHed. 

The  subject  of  Horse  Feeding  can  be  conveniently  divided  into 
three  parts:  1st,  Water;  2nd,  Gradn  Foods;  3rd,  Long  Foods,  (hays  or 
fodder). 

Water: — Water  for  horses,  as  indeed  water  for  all  classes  of  domes- 
tie  animals,  should  be  free  from  organic  matter  or  any  contamination 
whatever.  In  fact  it  should  be  of  just  as  good  quality  and  as  pure  as 
required  for  man,  and  on  no  account  should  the  idea  be  entertained  that 
any  water  that  stock  can  be  persuaded  to  drink  is  of  sufficient  purity. 

Horses  should  receive  all  the  water  they  will  drink,  but  in  giving 
it  to  them  due  regard  should  be  given  to  the  condition  of  the  animal  at 
time  of  watering.  Horses  at  rest  should  be  watered  three  times  a  day, 
and  when  working  should  have  small  quantities  frequently  rather  than 
allowed  to  drink  much  at  one  time.  For  the  best  results  a  horse  should 
never  be  watered  immediately  before  or  after  feeding. 

Grain  Foods: — Oats  and  corn  are  the  principal  grains  used  in  horse 
feeding,  and  are  generally  recognized  as  the  best  ones;  but  rye,  barley 
and  wheat  are  considerably  wsed,  and  the  by-produots,  wheat,  bran,  lin- 
seed meal  and  gluten  moal  are  used  extensively  as  supplemental  to  the 
other  grain  rations. 

Long  or*  Bulky  Food: — Timothy  hay  is  almost  universally  consid- 
ered as  the  best  of  the  long  foods  for  horses,  yet  many  hays  from  mixed 
grasses  are  used,  and  is  some  sections  alfalfa  hay.  In  recent  years  in 
some  sections  cut  and  shredded  corn  fodder  has  become  very  popular,  and 
for  many  years  corn  blades  have  been  preferred,  in  the  South,  by  the 
keepers  of  race  horses. 

Boots: — In  some  sections  beets,  carrots  and  potatoes  are  fed  to 
horses  in  limited  quantities  for  the  purpose  of  improving  the  appetite 
and  for  the  general  beneficial  action  upon  the  digestive  system.  For 
this  purpose  they  can  be  recommended,  but  they  should  never  be  fed  in 
large  quantities. 

EXPERIMENTS  CONDUCTED  WITH  HOESES. 

The  tests  made  in  horse  feeding,  which  form  the  basis  for  this  bul- 
letin, are  as  follows; 

I.  The  detei-mination  of  the  digestibility  of  timothy  hay  by 
horses. 

II.  The  determination  of  the  digestibility  of  whole  oats  by  horses. 

III.  The  determination  of  the  digestibility  of  ground  oats  by 
horses. 

IV.  The  detcrminaiinn  of  the  digestibility  of  shelled  corn  by 
horses. 

V.  The  determination  of  the  digestibility  of  corn  meal  by  liorses. 
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VI.  Tlic  (.letermination  ui'  the  digestibility  of  the  new  corn  pro- 
duct by  horses. 

VII.  Tests  of  the  use  of  the  new  corn  product  as  a  substitute  for 
hay  in  horse  feeding. 

These  experiments  were  undertaken  with  tlie  object  of  acquiring 
some  data  of  a  more  definite  character  than  lias  been  possessed  before 
with  reference  to  the  comparative  value  of  wh'ole  and  ground  grains^ 
and  also  to  determine  Avhether  the  digestion  coefficients  of  American 
feeding  stuffs,  which  have  been  obtained  in  the  most  part  with  rumi- 
nants, are  applicable  to  horses.  Again,  some  phases  of  this  question 
which  are  being  discussed  made  it  of  interest  to  determine  materials  and 
the  values  of  the  same  for  use  in  horse  feeding  as  a  substitute  for  hay. 

Horses  are  generally  more  unlike  in  their  powers  of  digestion  or  in 
the  uses  they  make  of  their  food  than  a  herd  of  cattle  or  a  tiock  of  sheep, 
largely  due,  no  doubt,  to  the  fact  of  the  irregular  and  varying  degree* 
of  work  to  which  horses  are  subjected.  Then  again,  horses  are  generally 
worked  to  the  full  extent  of  their  powers  and  at  all  ages  so  that  indi- 
vidual weaknesses  and  feebleness  in  old  age  make  themselves  manifest. 
Consequently  nuany  difficulties  are  in  the  way  of  arriving  at  exact  knowl- 
edge and  fixed  data  which  can  be  used  as  a  universal  guide. 

METHODS  AND  APPAEATUS  USED. 

The  lengths  of  the  periods  in  most  cases  were  fourteen  days,  but  in 
a  few  instances  the  tests  were  conducted  for  a  longer  time.  The  first 
nine  days  of  each  period  were  used  as  a  preliminary  period  to  allow  any 
effects  of  previous  feed  to  be  overcome,  and  the  digestion  period  covered 
five  days. 

During  the  digestion  period  the  dung  and  urine  were  collected  and 
samples  drawn  from  each  for  analysis.  The  samples  were  drawn  daily 
and  dried  to  the  air  dry  state.  The  sizes  of  the  samples  were  in  propor- 
tion to  the  total  amount  of  excreta.  Composite  samples  were  made  for 
each  horse  for  each  period. 

The  apparatus  used  in  these  tests  was  the  same  as  used  in  the  diges- 
tion experiments  with  steers,  which  is  described  and  illustrated  on  page 
167  of  Bulletin  No.  43,  with  a  few  moditications  to  adapt  the  trough 
and  harness  to  the  horses. 

ANIMALS  USED. 

The  animals  used  in  the  digestion  experiments  were  two  horses 
which  were  specially  purchased  for  this  work.  They  were  of  medium 
size,  and  while  having  some  defects,  yet  had  a  good  and  normal  digestion 
system.  Horse  No.  1,  was  four  years  old,  weighed  about  850  pounds 
and  was  sound  with  the  exception  of  being  blind  in  one  eye.  Horse  No. 
2,  was  nine  years  old,  weighed  about  950  pounds  and  had  a  defect  in  his 
wind  which  is  known  as  a  "Blower"  or  "Roarer." 
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FEEDS  USED. 

Oats: — The  oats  used  were  piirehased  in  Baltimore,  and  were  No.  1 
white  oats  in  quality.  The  ground  oats  used  were  from  the  same  lot, 
and  had  been  ground  at  the  local  mill. 

Corn: — The  corn  used  was  raised  on  the  Station  Farm,  and  was  of 
the  Yellow  Dent  variety.  The  meal  was  from  the  same  kind  of  shelled 
corn,  and  was  ground  by  the  local  mill. 

Hay: — The  timothy  hay  used  was  raised  on  the  Station  farm.  It 
was  cut  when  in  full  bloom,  nicely  cured,  and  such  hay  as  would  gener- 
ally pass  as  No.  1. 

The  New  Corn  Product: — The  new  corn  product  used  is  the  same 
meterial  as  described  on  page  Ki.")  of  Bulletin  43,  and  was  made  from 
fodder  grown  in  the  neighborhood  of  the  Eockford  Illinois  factory. 

The  other  feeds  used  in  the  feeding  tests  were  hominy  chop,  lin- 
seed meal  and  King  gluten  meal,  which  Avere  bought  in  the  general 
markets  and  were  of  good  quality  and  about  average  composition. 

The  composition  of  the  feeds  used  are  given  in  Table  I,  that  of  the 
dimgs  in  Table  II,  and  the  nitrogen  contents  of  the  urine  in  Table  III, 
which  are  as  follows: 


Table  I. — Composition  of  Foods   Used  in  Horse  Feeding  Fxpei  imen/s. 


Inde.\ 
No. 

Description  of 
Sample. 

Water 

Ash. 

Protein. 

Crude 

fibtr 

N  free 
extract 

Fat. 

Percent 

Percent 

Percent 

Percent 

Per  cent 

Percent 

1992 

11. 4t 

4  57 

4.45 

33.20 

42.99 

3.38 

2114 

New  corn  product  . . 

8.51 

5.41 

6  56 

27.30 

49.30 

2.93 

19C4 

Oats— 1st  lot  

8.5(i 

3.68 

12.42 

11.91 

56  53 

6.90 

20S() 

Oats— 2d  lot  

9.26 

3.45 

13 . 82 

9.85 

57  36 

6.96 

2000 

22. 2  J 

1  3;i 

8.53 

1  72 

62.27 

3.93 

2112 

12  69 

1.85 

9.28 

1.71 

70.07 

4.40 

2049 

8.59 

3.61 

13.21 

8.81 

59.:18 

6  40 

1990 

10.09 

1.98 

11.76 

2.49 

05.17 

2.51 

1999 

17.63 

2  69 

9.57 

4.43 

.55.38 

10.30 

1997 

10.00 

4.38 

:?7.:^6 

8.98 

31  70 

7.60 

1998 

11.41 

1 .68 

34.16 

1.76 

:i5.19 

15.80 

2001 

17.51 

5.24 

14.63 

10.92 

46.28 

5.42 

2121 

Complete  ration  

10.93 

4.32 

12.91 

16.75 

49.89 

5.20 
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Table  II. — Composition  of  Dungs  from  Horses  on  Digestion  Experiments. 


Index 
No. 

Description  of  Sftmplc. 

Ash. 

r  1  uieiii  • 

Crude 
fiber. 

N-Jree 
extract. 

1*  at. 

2031 

Horse  1- — Feed  timothy  liav 

Per  cent 

t  t?l   L/trxl  Li 

1;  ei  cent 

ursl  ceilu 

2037 

only  *. 

76.08 

1.44 

1-75 

8.87 

11.00 

0.86 

Horse  2 — Feed  titnotliy  hay 

202.-! 

only  

80.46 

1.18 

1.32 

7.61 

8  74 

0.69 

Horse  2 — Feed  oats  only.*  • 

62.41 

3  52 

a  •irk 

18'.47 

1 .  ol 

2007 

Horse  1— Feed  timothy  hay 

2017 

and  oats   

7 1  •  .39 

2.07 

if  .  OiJ 

1.01 

Horse  3 — Feed  timothy  hay 

2016 

and  oats  .    .  . 

75-90 

1 .69 

1  Til 

8  88 

0. 85 

Horse  1 — Feed  timothy  hay 

and  ground  oats  

72.74 

2.20 

9.99 

11.74 

1 .  lo 

HorseS — Feed  timothy  hay 

-2060 

and  ground  oats 

76.92 

1.57 

1-82 

8  67 

10.07 

0.95 

Horse  1 — Feed  timothy  hay 

and  slielled  corn  • 

71.73 

1 .65 

2  43 

in  77 

1 1  Si 

1.58 

.2074 

Horse  2 — Feed  timothy  liav 

.2081 

75.66 

1.37 

2.79 

8.19 

10.67 

1.32 

rxui  oy  L  — jT  trcu  timoijiiy  llay 

2087 

72.35 

2.28 

2.52 

9.31 

12.18 

1.36 

Horse  2— Feed  timothy  hay 

-2093 

80.12 

1.S2 

2.10 

7.26 

8.18 

1  02 

Horse  1— Feed  N.  C.  Pro- 

2099 

duct  and  ground  oats. .  . 

75.30 

2.65 

1.76 

6.67 

12.47 

1.15 

Horse  2— Feed  N.  C.  Pro- 

2105 

duct  and  ground  oats.... 

79.16 

1.9.T 

1.26 

6.51 

10.55 

0.57 

Horse  1  —  Feed  Complete 

Ration— N.  C.  P.  base. 

73.73 

2  88 

2.11 

8.38 

11.68 

1.12 

.J2111 

Horse  2  —  Feed  Complete 

Ration—N.  C.  P.  base. 

80.58 

1.84 

1.51 

6.27 

9.09 

0.71 

Table  III. — Percentage  of  Nitrogen  in  Urine. 


Index  No. 


2012 

1 

2018 

2 

2024 

2 

2032 

1 

2038 

2 

2047 

1 

20.5.5 

2 

2061 

1 

20G9 

2 

2082 

1 

2088 

2 

2  94 

1 

2100 

2 

2106 

1 

2112 

2 

Horse  No. 


Ration. 


Whole  oats  and  timothy  hay  

Oats  only  

Timothy  hay  only  

Ground  oats  and  timothy  hay  

Shelled  corn  and  timothy  hay  

Corn  meal  and  timothy  hay  

t<  U  tl  II  11 

Ground  oats  and  new  corn  product 
Mixed  ration  N.  C.  P.  base  


Nitrogen 
Per  Cent. 


1.50 

1.5:} 

2.01 
.77 
.78 
1 .84 
1.33 
.«8 
1.15 
1 .22 
l!:59 
1.24 
1.64 
1.85 
1.94 


I.— DETERMINATION  OF  THE  DIGESTIBILITY  OF  TIMOTHY 

HAY. 

Timothy  hay  is  the  standard  coarse  fodder,  or  long  fnon,  of  the 
horse  in  most  parts  of  the  United  States,  and  as  a  rule,  where  it  can  he 
had  of  good  quality,  in  abundance  and  cheaply,  there  is  little  else  to  be 
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desired  in  the  way  of  hays  for  hor.^.cs.  Tlie  digestive  coefRcients  of 
foods  for  the  horse  have  in  the  most  p-art  been  determined  by  German  ex- 
periments conducted  upon  the  kinds  and  qualities  found  in  that  country. 
The  most  prominent  digestion  experiments  with  the  horse  were  those 
^^■hich  were  performed  by  Woltf,  at  Hohenheim,  a.nd  the  feeds  used  were 
chiefly  oats  and  meadow  hay.  The  results  of  these  tests  showed  that 
horses  did  not  possiess  as  great  digestive  powers  as  I'uiiuuants,  and  in  the 
case  of  hay  the  difference  amounted  to  11  or  12  per  cent,  of  the  dry 
substance.  Nearly,  if  not  all,  the  tests  of  the  digestibility  of  timothy 
hay  that  are  recoi-ded  have  been  made  with  ruminants;  it,  therefore, 
■seemed  desirable  to  obtain  the  cnenicieiits  with  horses  in  order  to  deter- 
mine the  relative  difference  and  have  this  data,  which  is  so  important  a 
factor  in  the  ealculalion  of  rations  for  horses. 

During  the  digestion  experiment  Avith  timothy  hay  the  horses  re- 
ceived nothing  but  hay  and  Avater,  no  grain  whatever  being  allow.ed.  The 
animals  were  fed  regularly  and  given  jdl  tliev  would  eat.  The  amoimts 
consumed  were  much  less  than  expri  ic.l.  Imi  the  horses  seemed  satisfied, 
and  ate  the  amoimts  indicated  with  a  rehsh.  The  nutriment  furnished  by 
the  quantity  of  hay  was  evidently  sufficient  for  their  wants  as  is  evidenced 
by  the  weights.  The  weights  in  this  and  in  all  cases  recorded  in  this 
bulletin  were  the  average  of  two  weighings.  The  weights  were  taken 
on  Saturdays  and  Mondays,  and  the  average  considered  to  be  the  weight 
on  the  Sunday  intervening. 

The  following  table  gives  all  the  data  with  reference  to  the  length 
of  periods,  quantity  of  food  and  water  consumed  and  excreted,  &c: 

Table  IV. — Ration,   Timothy  Hay  Only. 

Horse  No  1.  Horse  No.  2. 

Length  of  preliminary  period  11  days.  11  days. 

Length  of  digestion  period                                           7  days.  5  days. 

Grams.  Grams. 

Food  consumed  in         j  Timothy  hay                           54.600  55,500 

preliminary  period.  \  Water  drunk                         152  G40  185,400 

Food  consumed  in         S  Timothy  hay                           ;^(i,n00  30,000 

digestion  period.  MVater  drunk                           !)2,040  94.480 

Excrement  ^""^ "'••'^^O  82,580 
nxcrement  ^  ^^-^^^^    30  21,260 

Weight  of  horses  :|      beginning  of  experiment.        857  lbs.        944  lbs. 

*'  (  At  end  of  experiment   8o7  940 


Taking  the  data  given  in  the  above  table  and  the  composition  of 
the  food  and  excreta,  the  digestion  coefficients  indicated  in  Table  V 
are  obtained. 
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Table  V. — Digestibility  of  the  Components  of  Timothy  by  Horses, 
Length  of  Digestion  period:  Horse  Xo.  1 — 7  Days;  Horse  No.  2 — 5  Days. 
(In  Grams,  453.fi  Grams  =  1  Pound.) 


Fresh 
substance. 

Dry 
substanee. 

Ash. 

Protein. 

Crude  fiber. 

N-free 
extract. 

C3 

Horse  1. 

Hay  eaten  (1992*)  

Dung  excreted  (2031*)... 

Grams 
3(5,000 
09,040 

Grams 
31.M95 
10,057 

Grams 
1,645 
1,003 

Grams  Grams 
1,()02  11,955 
1.218  6,177 

Grams 
15.470 
7.660 

Grams 
1,217 
599 

15,238 
47  77 

642 
39.03 

384  5,778 
23.97,  48.34 

7.816 
50.51 

61S 
50.78 

Horse  2. 

Hay  eaten  (1992*)  

Dung  excreted  (2037*)... 

30.000 
82,580 

26,577 
16,136 

1,371 
974 

1,335 
1,090 

9,960 
6,284 

12  897 
7,218 

1,014 
570 

10,441 
39.30 

397 
^  28.96 

245 
18.35 

3,676 
36.90 

5.679 
44.05 

444 
43. 7& 

1  43.54 

33.99)  21.16 

42.62 

1  47.27 

1  47.28 

Pounds  digestible  in  100 

38.5 

1.5 

0.9 

14.2 

20.3 

1.6 

*These  figures  refer  to  index  numbers  in  Tables  I  and  H. 

Giving  a  nutritive  ratio  of  1:42.3  for  timothy  hay. 
Bringing  the  above  results  together  with  the  average  obtained  mtli 
ruminants,  we  have  the  following: 

Table  VI. — Digestibility  of  Timothy  Hay  {Per  cents.) 


Dry 
substance. 
By    horses  (average   of  2 

trials   43.54 

By  ruminants  i^l'"'.'""'"-  fl'? 
(23trials)...)^/^^'""'"'"-  ^0.7 
'      {  Average  . .  53.0 


Ash. 
33.99 


Protein. 

21.16 
38.8 
60.4 
45.0 


Crude  N-Free 
fiber,  extract. 


42  62 
37.2 
63.1 
46.0 


47.27 
55 . 6 
71.8 
60.0 


Ash. 

47.28 
34.6 
61.8 
54.0 


Using  the  above  coefficients  and  the  compositions  of  the  hay  used 
in  this  test  and  that  of  the  average  hay,  and  making  the  respective  cal- 
culations, we  obtain  the  amounts  of  available  food  constituents  as  shown 
in  Table  VII. 
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Table  VII. —  Quantity  Digestible  in  JOO  Founds  of  Titiiothy  Hay. 


Sul   Ash.  Protein  j^;^;^    Fat.  ^ion 

stance.  Katio. 
(  Hay  used  in  this 

Byhorses.-^     experiment..  38.5     1.5  0.9  14.2      20.8      l.fi  1:42.3 

(  Average  Hay. .  37.8     1.5  1.3  12.4       21.3       1.3  1:2^<.I 


By 

Ruminants 


Hayused  intliis 

e.xperiment..  4(3.9  1.0  2.0  15.2  25.8  1.9  1:22.7 
Average  hay.,  4G.1      ...       2.6       13.2      27.0       1.3  1:16.6 


These  figures  agree  quite  closely  with  those  obtained  in  the  Hohen- 
heim  tests  as  to  the  relative  amounts  of  total  dry  substance  digestible 
by  horses  and  ruminants,  but  the  dilt'erences  in  the  quantities  of  diges- 
tible protein  is  considerably  greater.  This  causes  a  wide  range  in  the 
nutritive  ratios. 

It  will  be  noticed  that  the  coefficients  of  digesitibility  for  the  pro- 
tein obtained  in  this  test  is  rela)tively  low,  which  may  be  attributed  to 
the  small  quantity  of  food  eaten  and  in  consequence  a  relatively  greater 
amount  of  metabolic  nitrogenous  elements  in  the  excreta;  though  the 
weights  of  the  animals  would  seem  to  indicate  that  there  was  a  consid- 
erable loss  in  this  way.  Also  careful  examination  could  detect  nothing 
of  this  nature. 

Nitrogen  determinations  were  made  in  the  urine,  which,  on  calcula- 
tion, give  the  following  figures,  and  show  that  though  the  weights  of  the 
animals  seemed  to  indicate  a  state  of  equilibrium,  the  real  condition  wa.s 
far  from  such: 


Quantity  p  Quantity  of  Quantity  of  ' 

of  M-t  Nitrogen     Nitrogen  Difference. 

-   Urine.  iMirogen.  Urine.  Assimilated. 

Grams.  Grams.  Grams.  Grams. 

Horse  1  33.320            0.T7  256.  (!  61.4  Loss..  195. 2 

Horse  2  ....  21,260            0.78  165.8  89.2  Loss.  .126.6 

These  figures  would  seem  to  prove  that  timothy  hay  was  entirely  in- 
adequate for  the  maintenance  of  horses  even  at  comparative  rest,  unless 
they  could  be  persuaded  to  eat  three  or  four  times  as  much  as  was  con- 
sumed in  this  te.st. 

Should  the  weights  of  the  horses  be  as-sumed  to  represent  the  truth, 
then  there  must  have  been  a  state  of  equilibrium  between  the  nitrogen 
assim/ilated  and  the  nitrogen  excreted  in  the  urine.  Making  calculations 
upon  this  assumption,  we  find  that  all  the  nitrogen  fed  would  have  been 
digested,  which  would  evidently  not  represent  the  truth.  Tlie  probable 
correctness  of  the  coefficients  as  given  in  Table  V,  will  become  apparent 
on  compari.«.on  with  the  figures  given  in  Table  XII,  Page  23,  when  the 
manner  in  which  they  were  obtained  is  considered. 
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II.— THE  DIGESTIBILITY  OF  WHOLE  OATS. 

In  making  the  determination  of  the  digestibility  of  oats  it  was  ex- 
pected that  the  animals  could  be  kept  on  a  diet  of  the  grain  alone  for  a 
sufficient  length  of  time  for  obtaining  the  necessary  data;  but  tlus  was 
found  impracticable.  At  first  the  horses  would  eat  a  normal  amount  and 
seem  to  require  nothing  further,  but  before  the  evidence  of  hay  had  dis- 
ajipeared  from  the  dung  there  would  be  a  very  manifest  dissatisfaction 
with  the  ration,  as  shown  first  by  eating  at  the.  stalls,  then  a  loss  of  appe-  < 
tite  and  dislike  for  the  grain  and  drinking  very  little  water. 

A  summary  of  this  attempt  at  confining  the  horses  on  a  ration  of 
nothing  but  grain  is  given  in  Table  VIII. 


Table  VIIL— Ration,  Oats  Only. 


Horse  No.  1.  Horse  No.  2. 

Length  of  preliminary  period                                          4  days.  8  days. 

Length  of  digestion  period                                            0  days.  3  days. 

Grams.  Grams. 

Food  consumed  in          j  Grain   47.340 

preliminary  period.  1  Water  drunk   S8,G70 

Food  consumed  in          \  Grain    L*j60 

digestion  period.  /  Water  drunk   10,140 

E.xcrement   ,^""2^  

)  Urine   10.390 

Weights  of  horses  \\\  beginning  of  experiment   972  lbs. 

^                             j  At  end  of  experiment   944 


Horse  No.  1  commenced  by  eating  6000  grams  per  day,  and  by  the 
end  of  the  foiirth  day  would  not  eat  any,  and  would  drink  very  little. 

Horse  No.  2  consumed  6750  grams  per  day,  and  commenced  to  eat 
less  by  the  seventh  day  and  gradually  less  until  he  would  eat  none  by 
the  tenth  day. 

The  change  of  weight  of  coiirse  is  probably  largely  due  to  the  dif- 
ference in  the  stomach  contents.  The  results  recorded  agree  clearly  with 
those  so  frequently  experienced  in  the  Army  when  on  expeditions  into 
sections  where  it  is  imposisible  to  get  hay  or  carry  it  with  them. 

To  test  if  the  dung  excreted  was  any  index  as  to  what  was  taldng 
place,  samples  were  taken  and  analyzed,  but  the  results,  on  calculation 
as  to  the  amount  consumed  during  the  time,  showed  no  relation  whatever 
between  consumption  and  excretion,  and  were  extremely  negative. 

In  consequence  of  the  above  results  we  were  forced  to  introduce  hay 
into  the  ration,  and  to  assume  it  to  have  the  same  digestitbility  when  fed 
in  the  combination  as  when  fed  alone,  so  that  the  coefficients  for  the 
timothy  hay  could  be  used  as  a  constant  factor.  This  assumption  is  not 
strictly  correct — ^at  least  with  certain  food  conponents,  as  will  appear 
in  subsequent  discussions.  The  timothy  hay  used  in  this  portion  of  the 
M-ork,  and  in  all  other  tests  in  this  bulletin,  was  the  same  as  used  when 
hay  was  fed  alone. 
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It  was  file  aim  and  desire  to  have  the  horses  eixt  tlie  same  quantity 
of  hay  at  all  tim-es,  but  their  appetites  did  not  demand  it,  and  the  quan- 
tities had  to  be  varied  accordingly. 

In  feeding,  the  grain  was  divided  into  three  feeds,  (morning,  noon 
and  night)  and  the  hay  given  only  at  the  morning  and  night  feeds.  The 
hay  was  cut  so  as  to  be  two  or  three  inches  long  in  order  to  facilitate 
feeding  and  prevent  loss. 

Tlie  details  of  consumption,  excretions,  weights,  &c.,  are  as  follows: 

Table  IX. — Ration,   Timotliy  Hav  atjd  Wliole  Oats. 


Horse  No.  1.  Horse  No.  2 

Length  of  preliminary  period   8  days.  14  days. 

Length  of  digestion  period   5  days.  .)  days. 

Grams.  Grams. 

T^^„  ,                ,  .            ( Timothy  hay   20,176  54,790 

Food  consumed  in          \(^^,^;^  /     >   ^O,,  O^,^ 

preliminary  period.  ]  ^^^^^^  ^^^^^                   _  33^  30g_020 

'v^r.A               A-            (Timothy  hay   10,930  16,390 

Food  consumed  m         3  ^^^i,^   -  ^    >   30  000  .j^,  ooo 

digestion  period.  ]  ^^^^^^  ^^^^^^   gl_520  OLgSO 

Excrement    ''^-^^^^  ^^'^'^ 

excrement                   •  K'rine   22,630  24,480 

Weicrht  of  horses           j  At  beginning  of  experiment.  852  lbs.        973  lbs 

ueignt  oi  norses  ^      ^^^^  of  experiment   860  972  " 


From  this  data  and  the  composition  of  the  feeds  and  dungs  and 
making  deductions  for  the  hay,  we  obtain  Table  X. 
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< 

T(j/'/e  X. — Digesiihility  of  ]\'hole  Oats  by  Horses. 

Motions  Fed — Timothy  Hay  and  Whole  Oats.    (Length  of  Digestion 

Period — o  Days. 


Fresh 
substance. 

1 

Dry 

substance. 

1 

< 

Protein. 

Crude  fiber. 

Nfree 
extract. 

[2 

Horse  1. 

Hav  eaten  (1992)  

Grain  eaten  (1994)  

Dung  excreted  (2007)  

Per  cent,  digested  from 

Grams 
10.930 
30,00!) 

Gram 
9,682 
27,43^ 

Grams 
499 
1,104 

Grams 
4S6 
3,726 

Grams 
3,629 
3,57:; 

Grams 
4,699 
1  16,959 

Grams 
369 
2,070 

40,930 
39,. 500 

87,114 
11,304 

1,603 
1,070 

4,212 
818 

7.202'  21,658 
3.696  5,124 

2,439 
596 

25,810 
4.625 

533 
195 

3,394 
116 

3.506  16,534 
l,755j  2,373 

1,843 
187 

21,185 
77.24 

338 
80. Gl 

3,278 
87.98 

1,751 
49.01 

14,161 
83.52 

1,650 
80.00 

Horse  2. 

Hay  eaten  (1992)  

Grain  eaten  (1994)  

Dnncr  pvcreted  (20171  .. 
Per  cent,  digested  from 

16,390 
30,000 

14,520 
27,432 

729 
1,104 

7J9 
3,726 

5  442 
3,573 

7,046 
16.959 

654 

2,070 

40,390 
73,570 

41,952 
17,728 

1,853 
1,243 

4,455 
1,184 

9.015 
6,532 

24,005 
8,144 

2,624 
625 

24,224 
5,707 

GIO 
217 

3,271 
133 

2  483 
2,009 

15  861 
3  104 

1,999 
243 

18,517 
07.51 

393 
35.60 

3.138 
84.22 

474 
13.26 

12,757 
75.23 

1,756 
84.83 

Average  for  two  horses.. 

72.38 

33.10 

86.10 

81.14 

79.88!  82.42 

Pounds  digestible  in  100 

60.2 

1.2 

10.7 

8.9 

44.8 

5.6 

Giving  a  nutritive  ratio  of  1:.5.73  for  whole  oats. 

The  nitrogen  excretion  and  oonsumption  is  shown  by  the  following 
figures  (Table  XI).  It  will  be  seen  that  there  was  considerably  more 
nitrogen  assimilated  than  excreted,  and  on  examining  the  weights  we  see 
that  they  remain  practically  constant,  from  which  it  may  be  concluded 
that  the  food  consumed  was  suflTicient  to  support  all  bodily  functions. 
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Tablt   XI. — Shoivino  Distribution  of  N'itro<;en  During  Digestion  Test. 


Quantity  of  p          .  Quantity  of  Quantity  of 

Urine      v-  Nitrogen     Nitrogen  Difference. 

Excreted,    '^''''"gen.  Excreted.  Assimilated. 

Horse  No.  1  22,G30           1.50  3.)3  8  .'543.0  Gain.. 190  8 

Horse  No.  2  '24,480           1..3S  374.5  523.4  Gain  148.9 

Bringing  the  coefficients  obtained  above  into  one  place  with  those 
obtained  for  oats  by  Wolff  in  the  llohenheim  experiments,  we  have  the 
following: 

Table  XTI.—Per  Cents.  Digestible. 

^•■y  Protein  ^''"'^^          ^-^r^^  P  . 

substance,  ^'^ot^'"-  fiber.  extract. 

Oats— tiiis  experiment. .  72.4            86.1  31.1             79.4  82.4 

Oats— Wolff. ..  .•                                87.0  2G.0             77.0  78.0 

The  results  of  these  two  experiments  show  a  remarkable  agreement, 
and  would  give  strong  indication  (considering  the  fact  that  the  hay  coef- 
hcients  were  used  as  a  constant  and  deducted  in  determining  those  of 
oats)  that  the  digestion  coelRcients  for  hay  were  nearly  correct. 

III.— THE  DIGESTIBILITY  OF  GliOUXD  OATS  BY  HORSES. 

There  is  considerable  diversity  of  opinion  as  to  the  relative  valite 
of  whole,  bruised,  crushed  and  ground  oats  for  horses,  and  as  to  their 
digestibility  by  horses  of  different  ages.  To  get  some  data  on  these 
]wints  it  was  decided  to  make  the  test  with  ground  oats  rather  than  any 
of  the  intermediate  stages.  Spooner  gives  as  his  opinion  that  horses  do 
not  eat  bruised  and  crushed  oats  with  an  appetite,  and  that  oats  in  this 
condition  are  apt  to  cause  diarrhoea  in  horses  which  are  worked  hard. 
Experiments  with  whole  and  ground  grain  for  work  horses  at  the  Utah 
Station  showed  no  advantage  of  one  over  the  other. 

The  oats  used  were  of  the  same  quality  as  fed  whole,  but  had  been 
-round. 

The  horses  were  fed,  at  first,  the  same  relative  quantities  of  ha}'' 
and  grain  as  used  in  the  periods  when  on  hay  and  whole  oats,  but  it  was 
>oion  found  that  they  would  not  eat  nearly  as  much  grain  and  would  take 
more  hay,  consequently  it  was  deemed  better  to  feed  all  of  each  Icind  of 
food  that  would  be  consumed  rather  than  limit  the  quantity  of  hay  and 
introduce  the  error  which  might  be  caused  by  a  dissatisfied  appetite. 

The  following  are  the  details  of  the  feeding,  &c.: 
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Table  Xl/I. — Rations,   Timothy  Hay  and  Ground  Oats. 


Horse  No.  1.  Horse  No. 2 

Length  of  preliminary  period   9  days.       9  days. 

Length  of  digestion  period     5  days.       5  days. 

Grams.  Grams. 

Food  consumed  in  f  Hmothy  hay   31.ol0  .3(3,000 

preliminary  pe-  iod.  |  ;  ^ 

Food  consumed  in  \  J.^"\°'^'y  '^^V  • "  •  30,000  20.000 

digestion  period.  ]  Waterdrunk'. '. ". ! ! !  1 '. 7U  220  82^220 

-  ll]S?,l.v.v.v::;;::.:;::::::::Sr82 

Weights  ofhorses  \      '::^'^i-:i;<:iS:^;";^!"-      SV'--  95V"' 


Making  similar  calculations  and  deductions  for  the  hay  as  in  obtain- 
ing the  coefficients  for  whole  oats,  we  have  the  figures  in  Table  XIV  for 
ground  oats. 
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Table  XfV. —  Dii:;istibilit\>  of  Ground  Oafs  by  Horses. 

Ifatioiis  Fed — Timothy  Hay  and  Ground  Oats.    (Length  of  Digestion 

Period — 5  Days.) 


o 

a 

OJ  ^ 

Grams 
20,000 
14,800 

Dry 
substance. 

< 

Protein. 

Crude  fiber. 

N-free 

extract. 

Horse  1. 

Grain  eaten  (2040)  

Dung  Excreted  (20461... . 

Digested  from  grain. ... 
Per  cent,  digested  from 

Grams 

17,781 
13,52fc 

Grams 
914 
534 

Grams 
890 

Grams 
6.640 

1  ,oU4 

Grams 
8,598 

Grams 
676 
947 

34,800 
47,280 

31,246 
12,890 

1,448 
1,040 

2  845 
940 

7,944 
4,726 

3,218 
3,210 

17.386 
5,550 

1,623 
534 

18,356 
8,495 

408 
357 

1,805 
213 

11,836 
4,345 

1,089 
343 

9,861 
72.91 

51 
9.55 

1,592 
81.44 

8 

0.61 

7,491 
85.28 

74(i 
78.77 

Horse  2. 

Hay  eaten  (1902)  

Grain  eaten  (2049)  

Dung  excreted  (20.)1)  

Total  digested   

Per  cent,  digested  from 
grain  

20,000 
15,.500 

1.7781 
14,170 

914 
561 

890 
2,047 

0,640 
1,360 

8,598 
9,204 

676 

992 

35,500 
5i»,G(>() 

31,^88 
13  770 

18,118 

(5,988 

11,130 
78.55 

1,475 
936 

2,937 
1,086 

8,006 
5,172 

17,8f2 
6,(:()9 

l,(:<i8 

£67 

539 
265 

274 

48.85 

1,871 
163 

1,708 

83.44 

2,834 
2,450 

384 

28.11 

11,703 
3,785 

8,008 

87.00 

1,101 

297 

804 
81.04 

75.73 

29.20 

82.44 

14.36|    86.12]  79.90 

Pounds  digestible  in  100 



69  3  1.0 

10.9 

1.2 

51.1 

5.1 

Giving  a  ntitritive  ratio  of  1:5.84  for  ground  oats. 
Bringing  the  results  for  whole  and  ground  oats  together  for  compari- 
son, wo  Jiavo  the  following: 
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Table  XV. — Digestion  Coefficients  and  Quantities  Digestible  in  lOO 
Pounds  of  Whole  and  Ground  Oats. 


Dry 

substance. 

Ash. 

Protein. 

Crude  Fiber. 

N-free 
e.xtract. 

b, 

Nutritive 
ratio. 

Percent 
72.4 

J  0  .  i 

Lbs. 
66. 2 
69.3 

Percent 
;S3.1 
29.2 

Lbs. 
1.2 
1.0 

Percent 
86.1 
82.4 

Lbs. 
10.7 
10.9 

Percent 
31.1 
14.4 

Lbs. 
3  9 
1.2 

Perceni 
79.4 
86.1 

Lbs. 
44.8 
51.1 

Percent 
82.4 
79.9 

Lbs. 
3.6 
5.1 

Percent 

Quantity  available 
in  100  pounds  of: 

Lbs. 

1:5.73 

1:5.84 

The  average  results  are  slightly  in  favor  of  the  ground  oats.  An 
examination  of  the  results  with  the  young  horse  (No.  1)  and  the  old 
horse  (No.  2,)  shows  that  the  whole  oats  were  more  digestible  by  the 
joung  horse  and  the  ground  oats  by  the  old  horse.  From  this  we  would 
conclude  that,  other  things  being  equal  as  to  appetite,  ability  to  perform 
work,  &c.,  with  a  lot  of  horses  of  varying  ages,  the  most  can  be  obtained 
from  oats  by  feeding  it  ground. 

IV.— A  COMPAEISON  OF  THE  DIGESTIBILITY  OF  SHELLED 
CORN  AND  CORN  MEAL  (GRAIN  OR  MAIZE). 

In  tliis  portion  of  the  work  the  same  kind  of  timothy  hay  was  fed  in 
■conjunction  with  the  grain  as  was  used  in  the  tests  already  described, 
and  hence  the  same  constant  factor  introduced. 

It  was  recognized  in  planning  these  experiments  that  whole  corn  was, 
as  a  rule,  fed  on  the  cob  rather  than  shelled;  but  from  the  fact  that 
many  horses  will  at  times  eat  a  portion  of  the  cob,  it  was  deemed  best 
to  have  the  corn  shelled,  and  so  eliminate  the  error  which  would  be  intro- 
duced by  the  consumption  of  a  variable  quantity  of  cob.  As  already  de- 
scribed, the  corn  meal  was  from  the  same  kind  of  corn  as  that  fed  whole. 

In  these  tests,  as  in  those  with  oats,  it  was  not  possible  to  have  the 
same  relative  consumption  of  grain  and  hay  at  all  times,  yet  the  agree- 
ment is  much  closer  than  in  the  oats  periods. 

The  details  of  the  feeding  periods  are  given  by  the  following  tables 
XVI  and  XVII: 
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Table  XVL— Ration,   Timothy  Hay  and  Slielled  Corn. 

Horse  No.  1.  Horse  No.  2. 

Length  of  preliminary  period                                         O  .days.  9  days. 

Length  of  digestion  period                                            5  days.  5  days. 

Grams.  Gram.s. 

c-     .                ,-            (Timothy  hay                           ;53,010  31,120 

Food  consumed  .n            Grain......                              20  750  31  500 

prehminary  period.  |  j^^,^^  

p-^^^  ^«r,e,,„,^.i  ;  ,  Timothy  hay   15,00(1  15,000 

^^^'^  \  Grain ......    L^OOO  15,000 


digestion  period  J  \ir  .     a      i                              o-r>  cr,  c^a 

*'                       (  vV ater  drunk   40,3.)0  57,640 

  33,5(i0  47.13( 

  15,050  9.89( 

;ig  of  experiment.      850  lbs.  951 

xperiment                 842  "  957 


Excrement  j  {^^'."g^   47.130 

{  Urine   15,0o0  9.890 

Weight  of  horses  \^\  l>eginning  of  experiment.      850  lbs.       951  lbs. 

^  t  At  end  of  experiment. . 


Table  XV IT. — Ration,  Timothy  Hay  and  Corn  Meal. 

Horse  No.  1.  Horse  No.  2. 

Length  of  preliminary  period   9  days.       9  days. 

Length  of  digestion  period   5  days.       5  days. 

Grams.  Grams. 

Food  consumed  in  (  Timothy  hay   27,C00  27,000 

DreUniTarv  oeriod  1    24,120  35,000 

preliminary  period.  ^  ^^^^^^  ^^^^^^    ^.^^^^  \mm 

Food  consumed  in         (  J^/^^^hy  hay   15,000  15  000 

digestive  period.  ■!  l^-^^O  17,500 


Water  drunk   43,640  66,590 

Excrement  <  Dung   32,140  46,090 

txcrement  ^  Urine   6,780  13,910 

Weight  of  horses  \\\  beginning  of  experiment.       842  lbs.       935  lbs, 

^  {  At  end  of  experiment   832    '         935  ' 


From  these,  with  the  data  furnished  by  Tables  I  and  II,  we  calcu- 
late the  result  as  given  in  Tables  XVIII  and  XIX. 
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Table  XVIII. — Digestibility  of  Shelled  Corn  by  Horses. 

Eations  Fed — Tiino'tliy  Hay  and  Shelled  Corn.   (Length  of  Digestion 

Period — 5  Days.) 


Protein. 

Crude  fiber. 

N-free 
extract. 

I 

« 

Grams 
()()7 
1,279 

Grams 
4.980 
258 

Grams 
6,448 
9,340 

Grams 
590 

1  940 
816 

5,238 
8,614 

1,624 
2,407 

15,788 
3,976 

1,097 
530 

1,130 
160 

11.812 
3,258 

567 
257 

970 
75.84 

8,554 
91.57 

310 
52.54 

Horse  1. 

Hav  eaten  (1992).  . 
Grain  eaten  (8000). 


u 
c 

in  3 

1)  m 


J3 


1/1 
< 


Total  eaten  

Dung  excreted  (2060) 


Total  digested  

Digested  from  hay 


Digested  from  grain  

Per  cent,  digested  from 
grain  


15  OUi 
15,000 


13,887 
11.6(57 


30.000  24,954 
33,560  9.490 


685 
200 


15,464 
6,354 


9,110 
78.08 


S85 
554 


331 
267 


82.00 


Horse  2. 

Hay  eaten  (1992)  

Grain  eaten  (2000)  


Total  eaten   

Dung  excreted  (2074)  . . . 

Total  digested  

Digested  from  hay  


Digested  from  grain  

Per  cent,  digested  from 
grain  


15,000 
15,0(j0 


13,28~ 
11,667 


685 
200 


667  4,980  0,448 
1,2791       258  9,340 


30,000 
47,130 


24,954 
11.471 


18.483 
5  222 


8,261 
70.81 


885! 
646l 


1,946 
1,315; 


5,238 
3,860 


15,788 
5,028 


239 
198 


41 
20.50 


631 
122 


509 
39.80 


1.878 
1,837 


10,760 
2,S38 


7,922 
84.82 


74.44 

26.25 

57.82!   . 

88.19 

47.71 

Pounds  digestible  in  100 
lbs.  of  shelled  corn  

57.9 

0.3 

4.9  (-4.9) 

54.9 

1.9 

Giving  a  nutritive  ratio  of  1:10.6. 
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Table  XIX.— Digestibility  of  Corn  Meal  by  Horsti. 

ligations  Fed — Timothy  Hay  and  Corn  Meal.    (Length  of  Digestion- 
Period — 5  Days.) 


Fresh 

substance. 

Dry 

substance. 

Ash. 

Protein. 

Crude  fiber. 

N-free 
extract. 

Horse  1. 

Hav  eaten  (1!»92)  

Grain  eaten  (2113)  

Dung  excreted  (2081)  

r)i<rf»ctf»(l  frnm  srraiii  ... 

Grams 
15,000 
14,350 

Grams 
13,287 
12,529 

Grams 
685 
205 

Grams 
6G7 
1,332 

Grams 
4,980 
245 

Grams 
6,448 
10,056 

Grams 
507 
031 

29,350 
32,190 

25,81G 
8,900 

950 
734 

1  999 
811 

5,22.=) 
2,997 

16  504 
3  920 

1,138 
433 

16  916 
6  354 

216 
267 

1,188 
160 

2,228 
2,407 

12,584 
3,258 

700 
257 

10,562 

1,028 
77.18 

9,326 
92.74 

443 
70.21 

Per  cent,  digested  from 



Horse  2. 

Hay  eaten  (1992)   

Total  eaten  

Dung  excreted  (2087)  . . . 

Per  cent,  digested  from 

15,000   13  287 

17,.5()0!  15,280 

685 
321 

667 
1,624 

4,980 
299 

6,448 
12,263 

507 
770 

32,500 
46,090 

28  567 
9,102 

1,009 
()08 

2,291 
9G8 

5.279 
3  346 

18,711 
3,770 

1,277 
470 

19,405 
5,222 

401 
198 

1,323 
122 

1.933 
1,837 

14,941 

2,838 


12,103 
98.70 

807 
222 

14,183 
92.82 

203 
02.66 

1,201 
73.95 

96 
32.72 

585 
75.99 

88.39 

75.57 

95.72 

73.10 



F'ounds  digestible  in  100 

77.2 

7.0 

67.0 

3.2 

1 

Giving  a  nutritiye  ratio  of  1:10.6. 


Bringing  the  re.su]ts  as  given  above  together  to  facilitate  compari- 
son, Table  XX  is  obtained. 
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Table  XX. — Summary  of  Results  of  Digestion  Tests  With  Shelled  Corn 

and  Corn  Meal. 


Digestion  co  efficients.. 
Shelled  corn  (average). 
Corn  meal  (average). . . 
Young  (  Shelled  corn. . . 


Young  (  Sh( 
horse  \ 
(No.l.)  (  Co 

\ 


rn  meal  

'  Shelled  corn. . 


(N 
Old 
horse 

(No.  2.)  (  Corn  meal 
Quantity  available  in  100 

lbs.  of: 
Shelled  corn, 
Corn  meal. . . 


Per 
cent. 


74.4 
88.4 
78.1 

84.0 
70.8 

92.8 

Lbs. 
57.9 


J3 

QO 
< 


g 
"«3 

o 


Per 
cent. 


Per 
cent. 


26.3 
'32.0 


20.5 

62.6 

Lbs. 
0.3 


57.8 
75.6 
75.8 

77.2 
39.8 

74.0 

Lbs. 
4.9 
7.0 


T3 


U 


Per 
cent. 


32.1 
Lbs. 


N-free 
extract. 

Fat. 

Nutritive 
ratio. 

Per 

Per 

Per 

cent. 

cent. 

cent. 

88.2 

47.7 

95.7 

73.1 

91.6 

52.5 

92.7 

70.2 

84.8 

42.9 

98.7 

76.0 

Lbs. 

Lbs. 

Lbs. 

54.9 

1.9 

1:12.1 

67.0 

3.2 

1:10.6 

All  the  figures  in  the  above  tables  show  a  decided  advantage  in  fa- 
vor of  the  oom  meal  over  shelled  corn.  The  horses  had  a  better  appe- 
tite when  fed  the  meal,  and  digested  considerably  more.  Especially  is 
this  true  with  the  older  horse. 

In  the  above  tables  will  be  noted  that  in  most  instances  there  has 
apparently  been  no  crude  fiber  digested  in  the  grain;  in  fact,  not  enough 
digested  to  meet  the  calculated  requirements  of  hay.  These  results  agree 
with  those  of  Wolff  and  Kreuzhage  (Landus  Johrb.  Vol.  24,  1895,  pp. 
125-271)  and  are  to  the  effect  that  concentrated  foods  often  decrease  the 
digestibility  of  the  crude  fiber  in  the  hay.  In  this  experiment  there  was 
actual  digestion  of  the  crude  fiber  in  the  total  ration,  but  a  very  evident 
decrease  in  the  digestible  fiber  in  the  hay.  This  seems  greater  than  would 
ordinarily  be  indicated,  owing  to  the  relatively  small  amount  of  fiber 
in  corn  and  the  large  amount  of  the  other  carbo-hydrates.  A  calcula- 
tion of  the  amount  of  digestible  fiber  in  the  rations  gave  28.7  per  cent, 
for  the  shelled  corn  period  and  39. G  per  cent,  for  the  corn  meal  period. 

A  comparison  of  the  coefficients  obtained  for  oats  and  corn  shows 
the  protein  and  fat  of  the  oats  to  be  more  easily  and  apparently  better 
digested  than  in  corn,  while  the  total  digestible  matter  and  digestible 
nitrogen  free  extract  matter  to  be  greater  in  corn  than  in  oats. 

The  following  table  gives  the  relation  between  the  nitrogen  assimi- 
lated and  excreted,  but  the  results  do 'not  in  all  cases  correspond  to 
the  weights  of  the  animals: 
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Table  XXL — Shoioini;  Nifroj^eti,   Assimilation  and  Excretion. 


Quantity 
of 
Urine. 

Ver  fPnt     Quantity  of  Quantity  of 
Nitrogen       Nitrogen  Nitrogen 
*'     ■      in  I  rine.  Assimilated. 

Grams. 

Grams. 
In  Siielled  Corn  Ration 

Grams. 

Horse  1. . . 

15,i).50 

0.88  132.4 

180. 8' 

Horse  3.. 

. .  !),8y0 

l.l.j  113.7 
In  Corn  Meal  Ration. 

101.0 

..  6,780 

1.22  83.7 

190.1 

..  13,910 

1.3!)  l'J3.3 

211.7 

Difference. 

Grams. 

Gain..  48.4 
Loss..  13.7 

Gain.  .107.4 
Gain..  8.4 


In  the  following  table  is  given  the  digestion  ooefficients  obtained 
for  corn  with  horses  and  ruminants  both  in  America  and  Germany;  from 
which  it  will  be  seen  that  the  A^ariations  with  the  two  classes  of  animals 
is  not  so  great  as  in  the  case  of  oats.  The  results  in  this  average  a  little 
lower  than  those  of  the  German  experimenters,  but  the  difference  is  not 
much. 

Table  XXII. — Comparison  of  the  Digestibility  of  Corn  by  Horses 
and  Runnnants. 

^■■y  Protein  Crude  N-free  p  .. 

substance.  i^^te'"-  fiber.  extract. 

Corn  meal— Horses             8S.4  7.5.0    98.7  73.1 

Corn  m.  al— Ruminants  ..  88.0  60.0    93.0  92.0 

Shelled  corn— Horses  ...  74.4  57.8    88.2  47.7 

Corn  by  pigs— Wolff   85.0  34.0  94  0  76.0 

78.0  100.0  94.0  63.0 


v.— THE  DIGESTIBILITY  OF  THE  NEW  COKN  PRODUCT  BY 

HOUSES. 

The  new  corn  product  is  corn  fodder  from  which  the  pith  has  been 
removed,  and  it  may  include  the  husks  and  blades,  but  generally  not.  la 
the  proce.ss  of  separation  the  stalks  are  citt  in  small  pieces  and  the  pith 
removed,  after  which  the  l)alance  is  ground  into  a  coarse  meal,  which  in 
general  appearance  resembles  coarse  bran  or  dried  brewer's  grains. 

The  new  corn  product  is  subject  to  about  the  same  variations  in 
quality  and  composition  as  corn  fodder  generally,  owing  to  differences  in 
the  quality  of  the  material  which  is  used  in  its  manufacture  and  the 
thoroitghness  with  which  the  pith  is  removed. 

The  following  taljle  will  give  some  idea  of  the  quality  of  the  dif- 
ferent samples  which  ha^-e  been  used  at  this  Station: 
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Table  XXIIL — Composition  of  Neio  Corn  Product. 


Description  of  Sample. 

Water. 

Ash. 

Protein. 

\^  ruQe 
fiber. 

IN    11  Co 
\3  A  L 1  a  ^  L 

Fat. 

Per 

Per 

Per 

Per 

Per 

Per 

cent. 

cent 

cent. 

cent. 

cent. 

cent. 

NT;itf*rijil  impH  in  fliP'p'stlnTi 

i'lClLV-llClil    LlOx^  V4    111  Wl£lV^riLlv./ll 

experiments,  steers  (Bul- 

letin 43)  

9.23 

4.00 

0.38 

28.70 

48.80 

2.84 

Sample  from  carload  from 

Owensboro,  Ky.,  factory. 

8.45 

2.98 

4.20 

36.30 

45.91 

2.10 

Sample  from  carload  from 

Owensboro,  Ky.,  factory. 

G  42 

2. 90 

4.38 

36.00 

47.12 

2.96 

Material  used  in  digestion 

experiments  with  horses. 

8.51 

5.41 

0.56 

27.30 

49.30 

2 .92 

Sample  from  carload  from 

Rockford,  III.,  factory... 

11 .00 

5.13 

4.38 

30.70 

45.95 

•)  04. 

In  the  digestion  experiment  the  ration  fed  was  ground  oats  and  the 
"new  corn  product.  The  aim  in  starting  out  was  to  liave  the  horses  eat 
these  in  the  same  proportion  as  hay  and  ground  oats  had  been  consumed 
in  a  previous  test,  but  the}^  \vould  not  eat  as  mueli  of  the  corn  product  as 
hay.  The  ground  oats  and  corn  product  were  mixed  and  wet  with  water, 
and  fed  as  mixed  feed.  In  feeding  the  new  corn  product  it  is  always  best 
to  wet  it  to  prevent  the  animals  from  blowing  it  out  of  the  trough,  and 
also  to  make  it  more  palatable. 

The  following  taljle  gives  the  details  of  the  materials  consumed  and 
excreted: 

Table  XXIV. — Ration,  New  Corn  Product  and  Ground  Oats. 


Horse  No  1.  Horse  No.  2. 


Length  of  preliminary  period. 
Length  of  digestion  period. . . 


Food  consumed  in 

preliminary  period. 


Food  consumed  in 

digestion  period. 

Excrement  

Weight  of  horses   


f  New  corn  product  


Water  in  mix( 
New  corn  pro 


Dung. 


j  At  beginning  of  experiment. 
{  At  end  of  experiment  


9  days. 

5  days. 

5  days. 

Grams, 

Grams. 

21,7.50 

29.250 

21,000 

29  2"iO 

40,999 

S2.410 

40,020 

53,590 

14  750 

10  750 

14,750 

16,750 

41,810 

40.H80 

24,910 

33,500 

59  580 

12,075 

10,520 

832  lbs. 

935 

833  '• 

940 

Taking  the  data  in  the  aljove  talile  and  the  composition  of  the  feeds 
and  excreta  and  making  the  necessary  calculations,  the  results  as  given 
in  Table  XXV  are  obtained: 
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Table  XXV.—DigesiibilUy  of  the  Neiv  Corn  Product  by  Horses. 

I'ations  Fed — 'J'lie  New  Com  Product  and  "Crouiid  Oals.    (Length  of 
Digestion  Period — 5  Days.) 


Fresh 
substance. 

1 

Dry 
substance. 

Ash. 

Protein. 

Crude  fiber. 

1 

N-free 
extract. 

1 

Dung  excreted  (2093)  

Per  cent  digested  from 

Grams 
14,750 
14  750 

Grams 
13.496 
13,484 

Grams 
798 
533 

Grams 
968 
1,949 

G  ranis 
4  027 
1  299 

Gram  s 

7  272 

8  759 

\J  1  C*  11 1  o 

431 
944 

29,500 
37  020 

26,980 
9,144 

1 1 . ooo 

9,830 

1,331 
981 

2.917 
652 

5  326 
2,469 

16,031 
4,616 

1,375 
426 

oou 
51 

1..587 

*>  ft ^7 

8 

11  A^\K 

1 1  .4:  i  O 

7,4()2 

949 
744 



8,006 
59.32 

299 
37.47 

678 
70.04 

2,849 
70.75 

3,853 
54.37 

205 
47.56 

T4nrnp  5? 

I  1 U I 

Duns;  excreted  

Per  cent,  digested  from 

lfi,7.50 
10,750 

59,580 

15.325 
15,312 

30  637 
12,418 

906 
605 

1.099 
2  213 

4  574 
1 ,476 

8.257 
9,946 

489 
1,072 

1,.5]1 
1,162 

3,312 
751 

().0.50 
3,879 

18,203 

6.286 

1,561 
340 

18.219 
12,028 

349 
£95 

2,561 
1,846 

2,171 
415 

11,917 
8.6.53 

1,221 
869 

6,19] 
40  40 

54 
5.96 

715 
65.05 

1,756 
38.39 

3,264 
39.53 

352 
72  00 

49.86 

21.72 

67.54 

54.57 

46  95 

59.78 

Pounds  digestible  in  100 
lbs.  of  the  new  corn 

45.0 

1.3 

4.4 

14.9 

23  2 

1.8 

Giving  a  nntritive  ratio  of  1:9.57  for  the  new  corn  product. 


liringing  the  figures  obtained  for  timothy  hay  together  with  .those 
given  above,  we  have  the  following: 
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Table  XXVI.— Per  Cents  Dii^estible 


.„^Vn^.  Ash.  Protein.  ^'^^"^  ^'^''^f  Fat. 

siistance.  hber.  extract. 

Timothy  hay              4."). 5  34  0  21.2           42. G  47.3  47.3 

New  corn  product..  49.9  21.7  07  5           54.C  47.0  59.8 


Calculating  from  these  digestion  coefficients  and  the  composition  of 
the  foods,  the  following  are  obtained  as  the  amounts  of  the  several  in- 
gredients which  can  be  gotten  by  the  horse  from  one  hundred  pounds 
of  the  respective  foods: 


Table  XXVII. — Pounds  Digestible  Matter  in  lOO  Pounds. 


Dry  substance 
of  Total  Di- 

Ash. 

Protein. 

Crude 
fiber. 

N-free 

Fat. 

«:estible  matter. 

extract. 

Timothy  hav. .  38. G 

1  0 

0.9 

14.1 

20.4 

1.6 

New  corn  product. , .  45.0 

1.3 

4.4 

14.9 

23.2 

1.8 

From  these  figures  it  will  be  seen:  1st,  that  in  one  hundred  pounds 
of  the  new  corn  product  there  was  seven  pounds  more  matter  digestible 
than  in  one  hundred  pounds  of  timothy  hay;  2nd,  that  the  new  corn  pro- 
duct showed  nearly  five  times  as  much  protein  digested  by  the  horse  as 
timothy  hay;  3rd,  that  there  was  but  a  small  difference  in  the  digestibil- 
ity of  the  crude  fiber,  nitrogen  free  extract  and  fat,  but  the  difference 
was  slightly  in  favor  of  the  new  corn  product. 

Comparison  of  the  digestibility  of  the  new  corn  product  by  horses 
and  ruminants  is  given  by  the  following  figures: 

Table  XXVIII. — Comparative   Digestibility  by  Horses   and  Ruminants. 


Dry 
substance. 

Ash. 

Protein. 

Crude 
fiber. 

N-free 

Fat. 

extract. 

Per 

Per 

Per 

Per 

Per 

Per 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

Bv  horses               49  9 

21.7 

67.5 

54.6 

47.0 

59  8 

48,7 

59.7 

60.5 

05.8 

82  8 

Pounds  in  lOOIbs.  Lbs 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

By  horses   45.6 

1.3 

4.4 

14.9 

23.2 

1.8 

1.0 

3.8 

27.3 

32  2 

2.4 

Nutritive 
ratio. 


1:9.6 
1:14.4 


From  which  it  will  be  seen  that  the  difference  in  digestibility  by 
the  two  classes  of  animals  is  about  the  same  relatively,  as  excreted  in 
the  case  of  hay,  and  that  with  horses  showed,  as  a  whole,  a  poorer  diges- 
tion than  steers,  yet  the  protein  w^as  digested  a  little  better  by  the  horse. 

The  form  in  which  the  new  corn  product  comes  upon  the  market 
makes  it  adapted  for  horse  feeding  in  many  places  where  it  is  now  impos- 
sible to  get  and  feed  hay,  or  inconvenient  to  carry.  Again,  if  this  product 
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proves  to  be  well  adapted  for  horses  under  all  oonditions,  its  form  w^ill 
make  it  possible  to  feed  a  complete  and  well  balanced  ration  with  about 
half  the  labor  ordinarily  required. 

Xiimerous  efl'orts  have  been  made  to  obtain  a  condensed  ration  for 
army  uses,  but  in  most  psrt  they  have  been  forced  to  be  confined  to  the 
grain  only;  but  these  failed  because  of  the  lack  of  hay  or  something  to 
take  its  place.  Nevertheless  the  test  made  by  both  the  Swiss  and  Italian 
Armies  showed  compress  grain  to  have  the  advantage  of  keeping  longer, 
requiring  less  spnce,  of  being  able  to  be  pressed  into  uniform  rationg- 
Avhich  makes  the  task  of  distribution  and  feeding  easy. 

The  condition  of  the  new  corn  product  is  such  that  it  can  be  uni- 
formly mixed  with  the  ground  grains,  and  it  is  superior  to  the  grain  in- 
keeping  quality,  and  its  use  would  permit  of  compounding  and  compress- 
ing uniform  rations  for  army  purposes.  This  sort  of  ration  would  overcome- 
the  difficulties  which  officers  now  experience  when  in  districts  where- 
hay  cannot  be  procured,  or  v/hen  on  forced  marches.  Also,  such  a  ration- 
could  be  fed  from  a  nose  bag. 

VI.— jmixeu  feeds  foe  hoeses. 

Taking  it  literally,  the  term  "mixed  feed"  would  mean  a  combina- 
tion of  two  or  more  foods,  no  matter  whether  it  be  two  or  more  grains,^ 
hays,  or  grains  and  hays;  but  technically  speaking,  the  term  "mixed' 
feed"  means  a  mixing  of  the  grain  and  hay  through  the  aid  of  water  so- 
that  the  whole  presents  a  uniform  appearance  and  is  in  a  form  which 
must  be  eaten  as  though  it  was  but  a  single  substance.  This  is  the  com- 
mon practice  of  the  English  farmer  in  feeding  both  horses  and  cattle,, 
and  the  great  economy  of  the  system  of  cutting  the  fodder  for  horses- 
and  mixing  the  ground  grain  with  it  has  been  so  well  recognized  for  so- 
many  years  that  this  has  become  the  basis  of  the  system  in  operation  for 
feeding  large  numbers  of  horses  on  stage  and  oar  lines,  and  of  cab  horses 
both  in  this  country  and  in  Europe.  As  relating  to  the  practical  side  of 
this  question,  consider  the  following,  as  given  on  page  377  of  "Feeding 
Animals"  by  E.  W.  Stewart: 

"We  shall  now  consider  the  practical  r.Ttions  established  in  this  country, 
as  applied  to  larg-e  numbers  of  horses  devoted  to  special  work.  The  estab- 
lishment of  street  railroads  in  cities  has  g-iven  steady  and  exacting-  employ- 
ment to  many  thousands  of  horses.  The  cost  of  feeding-  so  many  animals 
has  been  the  larg-^?  item  which  has  called  for  careful  stiuly  to  determine  the 
most  economical  ration  consistent  with  highest  efficiency  of  service.  Many 
experiments  were  made  with  various  kinds  of  grain,  and  various  methods 
of  preparing  the  ration.  Hay  was  fed  long,  and  the  grain,  ground  or  whole, 
fed  alone;  but  it  was  soon  fo^und  that  much  more  long  hay  was  required' 
than  when  cut  into  short  lengths,  and  the  ground  grain  fed  upon  the  hay. 
Their  experience  was  si-milar  to  that  of  the  London  Omnibus  Compan-y,. 
many  years  ago.  This  company  had  fi.OOO  horses,  and  determined  to  test 
the  relative  value  of  cut  and  uncut  hay,  as  well  as  ground  and  ungrounrT 
grain.  To  this  end  3,000  horses  were  fed  ground  oats,  cut  hay,  and  straw; 
and  3,000  were  fed  upon  uncut  hay  and  unground  oats.    The  allowance  to 
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the  first  was — gTOiincl  oats,  Ki  lbs.;  cut  hay,  714  lbs.;  cut  straw,  2Va  lbs.;  To 
the  second  was  allowed — unground  oats,  19  lbs.;  uncut  hay,  13  lbs.  The 
horses  which  had  20  lbs.  of  ground  oats,  cut  straw  and  hay,  did  the  sam-' 
work  as  well,  and  kept  in  as  good  condition  as  those  that  had  33  lbs.  of 
unground  oats  and  uncut  hay.  "  *  The  result  of  a  ration  applied  to 
3,000  horses  must  be  accepted  as  an  unquestionable  fact." 

Again,  in  speaking  of  corn  as  a  food  for  borses,  Stewart  says: 

"But  as  the  object  of  grinding-  is  to  reduce  the  g-rain  to  such  fine  parti- 
cles that  the  digesting-  fluid  may  saturate  and  completely  act  upon  it  in  the 
shortest  time,  the  value  of  g-rinding  is  in  proportion  to  the  fineness  of  di- 
vision. And  when  this  finely-ground  corn-meal  is  mixed  with  a  little  more 
than  half  its  weight,  but  several  times  its  bulk,  of  cut  hay,  as  above  de- 
scril>ed,  this  fibrous  hay  so  com)iletely  se])n rates  the  particles  of  meal  as  to 
foiin  a  spongy,  porous  mass,  that  fluids  will  pa.ss  througli  freely." 

"Indian  corn  is  the  great  fond  crop  for  animals  in  this  country,  and  is 
produced  in  nearly  everj'  county  of  every  State,  and  pro+)ably  more  cases  of 
horse  cholic  arise  from  feeding-  corn-meal  than  from  all  other  food  com- 
bined: and  this  especially  occurs  among  fai-m  horses,  because  farmers  study 
the  philosophy  of  foods  very  little,  or  the  effect  of  condition  in  foods  upon 
animal  health.  They  feed  what  is  most  convenient  and  cheapest  without 
considering  that  any  good  food  can  be  other  than  healthy.  We  have  known 
of  the  death  of  at  least  a  dozen  horses  which,  on  examination,  proved  to  be 
caused  by  feeding  corh-meal  alone.  Some  feed  wet  and  others  dry.  But, 
when  fed  alone,  it  is  more  dangerous  wet  than  dry,  because  the  wet  meal 
may  lie  swallowed  with  very  little  mastication,  \vhile  the  dry  meal  must  be 
masticated  till  the  saliva,  saturates  it  before  it  can  be  swallowed,  and  the 
saliva  assists  digestion.  It  is,  therefore,  in  better  condition  for  digestion 
when  fed  dry  than  wet.  But  four  of  those  who  had  lost  horses  by  feeding 
meal  alone,  when  they  changed  the  sjstem  and  fed  the  meal  upon  cut  hay, 
moistened,  so  that  both  must  be  eaten  together,  had  no  further  losses  or 
even  illness  of  their  horses." 

Consirloriii!;-  1hc?e  figtires  and  the  fact  tha.t  farmers  now  have  facil- 
ities for  grinding  and  cntting  feeds,  it  should  become  the  common  prac- 
tice to  feed  '"mi.ved  feed."  The, new  corn  product  is  in  a  shape  well 
adapted  for  making  a  '"mixed  feed,"  and  still  farther,  it  is  in  such  a  fonn 
that  it  may  be  made  up  with  grains  Into  a  nniform  mi.xture,  and  conse- 
quently large  quantities  can  be  mixed  at  once,  which  would  reduce  the 
labor  of  making  a  "mixed  feed"  at  feeding  time,  to  a  minimum.  In  order 
to  test  the  efficiency  of  such  a  composition  of  horse  rations,  and  to  test 
still  fuiiher  if  American  digestion  coefficients  obtaiHed  in  most  part 
with  ruminants  will  hold  out  in  practice  when  applied  to  horses,  the 
following  ration  was  made  up  with  the  new  corn  product  as  a  base  and 
replacing  hay: 

New  corn  product 

Hominy  chop  

Ground  oats  

Ground  rye  

Linseed  meal   

Gluten  meal  

Wheat  bran  


50  parts. 
10  '• 
10  " 
10  " 
10  " 


Total 


100 
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The  amount  of  food  consumed  and  the  (luanlity  of  excreta  during 
this  period  is  given  in  Table  XXIX. 

Table  XXIX.— Ration,    Complete  and  Well  Balanced  Ration  With  New- 
Corn  Product  Base. 

Horse  No.  1.  Horse  No.  2. 

Lengtli  of  preliminary  period     9  days.       9  days. 

Length  of  digestion  period   5  days.       5  days. 

Grams.  Grams. 

,  ,  •  (  Grain   51,500  ()2.000 

tood  consumed  in  Water  drunk   57,020        101  990 

prehmmary  period.  |  ^^.^^^^  j,^  ^^j^^^j  f^^j   g,()  qqO 

„     ,  ,  .  (  Grain   30.000  37.500 

Food  consumed  m         .  Water  drunk   40.330  47,180 

di-estion  period.  |  ^^^^^^  ^^^^   j^,  q 

„              ,                     S  Dung  ."                            30.800  60,500 

E'^crement  \\}x\x<k                                     12,760  19  270 

\\j  •  ut   rK                   i  At  beginning  of  experiment.       833  lbs.  940  Ibe. 

Weight  ot  horses  "j  At  end  of  experiment                  860  "  960  " 


From  which,  hy  means  of  the  composition  of  the  i-ation,  the  digesti- 
biUty,  as  given  in  Table  XXX  is  calculated. 

Table    XXX. — Digestibility   of  the    Components  of  a    Complete  Ration 
with  the  New  Corn  Product  Base,  by  Horses. 


(Length  of  Digestion  Period — 5  Days.) 


1 

Fresh 

substance. 

Dry 
substance. 

< 

Protein. 

Crude  fiber. 

N-free 

extract. 

Horse  1. 

Total  eaten  (2121)  

Total  excreted  (2105)  

Grams 
30,000 
30,800 

Grams 
20,721 
9,608 

17,053 
03.82 

Grams 
1,290 
1,097 

199 
15.35 

Grams 
3,873 
770 

3,097 
79.96 

Grams 
5,025 
3,084 

1.941 
38.66 

Grams 
14,967 
4,299 

10.668 
71.28 

Grams 

1,56a 

412 

1.148 
73.60 

Horse  2. 

Total  eaten  (2121 )  

Total  excreted  (2111)  

37,500 
00,500 

33,401 
12,912 

1.020 
1,224 

4,841 
1.004 

6,281 
4,168 

18,709 
6,C44 

1,950 
472 

20,489 
61.34 

396 
24.45 

3,837 
79.26 

2,113 
33.65 

12.065 
67,70 

1,478 
75.80 

02.58 

19.90 

79.61 

36.16 

69.49 

74.70 

Pounds  digestible  in  100 
lbs  

55.7 

0.8 

10.3 
9.5 

6.0 

4H 

34.7 

0 

3.9 
3.7 

Xutritive  Eatio  Found: — 1:-1.8. 


Theoretical  Xutritive  Katio: — 1:5.9. 
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The  results  obtained  in  this  test  showed  such  a  ration  to  be  eaten 
better  by  the  horses  than  either  the  ration  of  ground  oats  and  new  corn 
product  or  of  ground  oats  ?nd  timothy  hay.  The  digestibiUty  of  the  nitro- 
gen was  found  to  be  a  little  greater  than  according  to  theory  and  the 
carbohydrates  less  ^han  according  to  theory,  which  made  the  ration  giv/e 
a  narrower  nutritive  ratio  than  was  calculated. 

The  following  figures  give  the  nitrogen  assimilation  and  excretion 
in  this  and  the  preceding  test: 

Table  XXXI. — Nitrogen  Excretion  and  Assimilation  in  the  Neiv  Corn 

Product  Rations, 


Quantity     Nitron-en    Quantity  of  Quantity  of 
,T,?L        Per  cent'.    .N'tmgen      Nitrogen  Difference. 
Urine.  in  Lrine.  Assimilated 

Grams.  Grams.        Grams.  Grams. 

In  Ground  Oats  and  New  Corn  Product  Ration. 

Horse  1  12,G75  1.24  157.  362.4  Gain. .205  2 

Horse  2  16,520  1.64  270.9  409.7  Gain. .138.8 

111  Complete  New  Corn  Product  Ration. 

Horse  1  12,760  1.85  236.0  495.5  Gain. .259.5 

Horse  2  19,270  1.94  373.8  614.0  Gain.. 230.2 


The  gain  of  nitrogen  assimilated  in  these  rations  over  that  excreted 
agrees,  in  a  measure,  with  the  weights  recorded  for  the  animals,  but  the 
gains  in  nitrogen  and  weights  do  not  account  for  each  other. 


PEOPORTIONS  OF  GRAIN  AND  HAY  AND  FEEDING  STAND- 
ARDS FOR  HORSES. 

In  studying  the  proportions  of  hay  and  grain  fed  horses  it  is  not 
possible  to  give  much  consideration  to  the  pratices  of  the  American 
farmer  X,  as  his  methods,  to  say  the  least,  are  very  indetimte,  and  in 
most  oases  will  be  found  extremely  wasteful.  It  is  not  uncommon  to  find 
a  farmer  feeding  more  grain  than  necessary,  and  it  is  the  rule  to  feed 
much  more  hay  than  is  really  required,  following  these  customs  simply 
because  he  has  them  in  abundance,  and  he  takes  no  account  of  what  is 
wasted  by  the  animials.  Probably  the  best  guide  in  this  matter  on  record 
is  the  investigation  conducted  by  the  American  Institute  Farmer's  Club, 
as  to  the  methods  employed  in  large  stables  in  New  York  City.  They 
found  that  feeding  the  hay  and  grain  as  "mixed  feed"  was  the  general 
practice,  and  the  method  considered  to  give  the  best  results.  They  also 
foimd  that  horses  could  be  worked  hard  and  kept  in  good  condition  on 
cut  hay  and  corn  meal.  In  practice  they  foimd  the  amount  of  hay  fed 
varied  from  8  to  14  lbs.  per  day  in  different  stables,  and  of  grain  from 
7  to  20  lbs.  per  day;  the  conclusion  from  the  general  average  was  that  10 
lbs.  of  hay  per  day  was  sufficient  for  work  horses,  and  grain  from  15  to 
18  lbs.  per  day.  , 
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The  standard  ration  in  the  U.  S.  Army  is  14  lbs.  of  hay  per  day 
and  12  lbs.  per  day  of  either  oats,  corn,  or  barley.  This  standard,  [ 
suppose,  has  been  arrived  at  from  the  amounts  used  in  practice,  but  the 
general  observation  has  been  that  the  hay  allowance  is  greater  than  the 
horses  will  consume  when  on  ordinary  duty.  A  large  lumberman,  who 
keeps  a  great  many  horses  for  use  in  lumber  wagons,  &c.,  in  speaking  of 
this  subject  said,  "that  it  had  been  their  cusitom  for  a  number  of  years  to 
allow  12  lbs.  per  day  for  each  horse,  hnt  had  finally  cut  the  amount  down 
to  from  G  to  8  lbs.  per  day,  with  the  result  that  the  hoi'ses  did  rather 
better,  which  he  attributed  to  the  fact  that  they  would  get  more  rest  by 
tliis  practice  than  when  large  quantities  were  fed  and  the  horses  would 
stand  up  and  continue  eating  for  the  greater  part  of  the  night."  These 
facts  and  experiences  seem  to  oorroborate  the  views  of  Spooner  as  given  in 
his  discussion  of  rations  for  horses  where  he  says  that  "It  seems  evident 
that  horses  were  intended  by  nature  to  consume  concentrated  food  such  as 
grain."  And  further  it  may  be  drawn  ivom  what  he  says  that  only  the 
most  nutritious  bulky  foods  of  good  quality  should  be  fed,  and  even  these 
in  but  limited  quantities  to  work  animals. 

THE  FEEDING  STAND AEDS. 

The  German  standard  for  horses  heavily  worked  is  to  have  a  ration 
furnishing  2."  lbs.  digestible  protein  and  14.3  lbs.  digestible  carbohy- 
drates and  fat  per  day,  which  gives  a  nutritive  ratio  of  1:6.2.  The 
standard  of  the  U.  S.  Army  of  14  lbs.  of  hay  and  12  lbs.  of  oats  per  day, 
wliich  is  based  on  the  requirements  for  heavy  service,  when  estimated  by 
the  coefficients  found  in  these  experiments,  would  furnish  1.44  lbs.  di- 
gestible protein  and  12.9';  lbs.  digestible  carbohydrates  and  fat,  having 
a  nutritive  ratio  of  1:9.0. 

The  German  standard  for  horses  lightly  worked  is  1..5  lbs.  digesti- 
ble protein  and  10.4  lbs.  digestible  carbohydrates  and  fat  per  day,  hav- 
ing a  nutritive  ratio  of  1:6.9.  From  this  we  might  conclude  that  if  the 
'German  standard  was  applicable  to  our  conditions,  then  our  Army  ra- 
tion is  not  strong  enough  for  heavy  service  work,  and  for  light  duty  work 
there  is  a  wasteful  amount  of  the  carbohydrates  used,  which  in  the 
Ijulky  hay  feed  is  not  desirable  for  horses  if  it  can  be  avoided. 

Carrying  out  the  same  line  of  discussiion  with  the  average  propor- 
tion arrived  at  from  investigation  of  the  American  Institute  Farmer's 
'Club,  there  would  be  furnished  by  a  ration  of  10  lbs.  of  hay  and  18  lbs.  of 
oats,  2.1  lbs.  of  digestible  protein  and  11.5  lbs.  digestible  carbohydrates, 
having  a  nutritive  ratio  of  1:6,  which  would  approximate  the  German 
standard  for  heavily  worked  horses.  Should  corn  meal  be  substituted 
for  the  oats,  as  found  in  many  cases,  the  ration  would  furnish  1.35  lbs. 
digestible  protein  and  17.20  lbs.  digestible  carbohydrates  and  fat,  which 
"would  have  a  nutritive  ratio  of  1:13.6.  This  ration  is  deficient  in  nitrogen 
according  to  the  German  standards,  but  has  considerable  more  carbohy- 
drates.   While  it  is  being  fed  in  practice  to  many  horses  in  the  United 


40 


MARYLAND   AGRICULTUKAL  EXPERIMENT  STATION. 


States  -nilh  faiirly  good  resull.<,  at  the  siune  time  the  average  life  of  a  horse 
in  the  service  of  the  cab  and  oar  companies,  from  which  this  data  was 
obtained,  wa^s  only  about  four  years,  which  is  entirely  too  short;  and  if  the 
horses  had  received  more  nutritious  food,  especially  more  nitrogenous 
matter,  it  is  quite  probable  they  would  have  shown  better  endurance. 
The  whole  (juc-ition  of  standard  for  horses  is  one  that  needs  further  in- 
vestigation before  the  subject  of  horse  feeding  can  be  intelligent  iy 
handled  for  American  conditions. 

TEST  OF  THE  XEW  COBN  PRODUCT  AS  A  SUBSTITUTE 

FOR  HAY. 

After  the  showing  which  tlie  new  corn  product  made  in  the  digestion 
tests,  and  owing  to  the  many  ways  and  places  where  such  a  material  could 
be  tttilized  where  it  is  now  either  too  expensive  or  impracticable  to  u.~;^ 
hay,  it  was  determined  to  conduct  further  experiments  with  this  product, 
and  submit  it  to  a  test  covering  longer  periods  with  more  animals,  and 
subjecting  the  horse  to  work.  The  work  which  was  demanded  of  the 
horses  \ms  rather  of  a  spasmodic  character,  and  was  such  that  there  was 
no  means  for  estimating  the  amount  of  it  accurately;  but  was  in  amount 
and  degree  such  as  farm  horses  are  generally  required  to  perform. 

There  have  been  nine  different  horses  used  in  making  this  test,  in- 
cluding the  two  used  for  the  digestion  work.  A  record  of  this  test  will 
be  given  in  the  following  pages: 

TEST  OF  GROUND  OATS  AND  TIMOTHY  HAY  vs.  GROUND  OATS 
AND  NEW  CORN  PRODUCT. 

Tliis  is  the  portion  of  the  work  conducted  in  connection  with  the 
digestion  experiments,  and  is  simply  a  stimmary  of  the  observations  for 
that  time  on  those  two  horses.  The  horses  were  fed  for  two  weeks  on 
each  of  the  rations  indicated,  and  received  the  same  care  and  exercise:  the 
rations  were  only  expected  to  serve  for  maintenance,  and  no  work  was 
demanded  of  the  animals. 

The  following  are  the  amounts  of  food  eaten  and  the  weights  of  the 
horses: 
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Horse  No.  1.  Horse  No.  2. 


12o  lbs. 
IK)  *' 

Total  food  

 209  " 

239  " 

94(5  lbs. 
951  " 

  80  lbs. 

101  lbs. 
101  " 

202  " 

 832  lbs. 

 833  " 

935  lbs. 
940  " 

(Note: — These  periods  were  not  consecutive,  but  had  several  otlicr 
periods  intervening  when  the  loss  in  weight  occurred.) 

From  those  figures  it  will  be  noticed  that  both  rations  maintained 
the  animals  in  their  normal  condition,  but  thait  there  was  considerable 
less  eaten  when  on  the  new  com  product  ration.  These  periods  were  quite 
short,  and  consequently  the  results  are  only  indicative,  and  would  need 
to  be  confirmed  by  covering  longer  times. 

TEST  OF  WORKING  RATION.S. 

To  test  the  use  of  the  new  corn  product  as  long  forage  for  horses 
heavily  worked,  four  farm  horses  were  used,  from  February  15th  to 
March  15th.  These  horses  were  doing  heavy  hauling  and  farm  work 
nearly  every  day  of  the  en-tire  time.  These  animals  had  been  receiving, 
previous  to  this  trial,  12  t©  15  lbs.  per  day  of  timothy  hay,  and  15  to  18 
lbs.  per  day  of  a  grain  mixture  made  of  corn,  oats,  wheat  bran  and  lin- 
seed meal,  or  a  total  of  27  to  30  lbs.  per  day.  The  ration  used  during 
the  test  was  the  following  mixture: 


New  corn  product   35  parts. 

Hominy  chop   25 

Ground  oats     10 

Ground  rye   10 

Linseed  meal   10 

Gluten  meal   5 

Wheat  bran   5 

100 


This  mixture  would  have  approximately  a  nutritive  ration  of  1.6, 
and  20  lbs.  would  furnish  approximately  2  lbs.  digestible  protein  and 
13  lbs.  digestible  carbohydrates, 
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Tlie  animals  ate  of  this  mixture  from  18  to  24:  lbs.  per  day.  It  was 
red  \vL"t  as  mixed  feed. 

The  weights  were  as  follows: 

No.  3.  No.  4.  No.  5.  No.  6. 

Lbs.  Lbs.  Lbs.  Lbs. 

At  l)egiiiuing  of  test                     l,-274  1,314  1,314  1,'2:;0 

At  end  of  one  month                   1,280  1,330  ]  :;i4  1,230 


On  June  lOtli,  two  oilier  horses  were  put  on  the  same  ration  as  given 
on  ])age  '-^l'),  and  subjected  to  various  conditions.  They  ate  from  15  to 
20  lbs.  per  day  of  this  mixture,  it  being  fed  wet  as  mixed  feed. 

Horse  No.  7  was  edtlier  at  rest  or  only  light  exercise,  as  she  could 
uot  be  driven. 

Horse  No.  8  was  put  on  heavy  farm  work — mostly  cultivating,  but 
some  wagoning,  hay  raking,  &c. 

Horse  No.  7.   Horse  No.  8. 
Lbs.  Lbs. 

Weights  at  beginning   1,198  1,158 

Weights  at  end  of  six  we-ks   1,214  1,160 

Horse  'No.  7  was  disposed  of,  and  another  one  that  would  work  with 
Xo.  8  put  in  her  place.  On  August  2nd,  these  tAvo  horses  were  put  on  the 
saure  gxain  ration  as  the  other  horses  on  the  farm,  which  consisted  of  a 
mixture  of  corn,  oats,  wheat  bran  and  linseed  meal.  This  grain  ration 
was  fed  dry  and  by  itself,  and  they  were  fed  the  new  corn  product  wet 
and  by  itself  instead  of  hay.  The  horses  during  this  month  were  at  either 
light  work  or  driving.  They  ate  12  to  16  lbs  per  day  of  the  grain,  and 
10  lbs.  per  day  of  the  new  corn  product.  The  following  were  the 
weights: 


Horse  No  8.  Horse  No.  9. 
Lbs.  Lbs. 

Weight  at  beginning  of  test   I.ICO  1,184 

Weight  at  end  of  one  month.  1,170  1,24G 

During  September  the  horses  were  placed  on  the  follomng  mixture: 

New  corn  product   50  parts. 

Corn  meal   l-'* 

Ground  oats   15  " 

Ground  rye   71^  " 

Linseed  meal   5  -" 

Gluten  meal   7K  " 

100  " 


This  mixture  has  approximately  a  nutritive  ratio  of  1:7,  and  \ras  a 
little  dillerent  in  its  make  up  from  that  previously  tried.  It  was  fed  as 
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a  "mixed  feed/'  and  the  liorse  ate  about  the  same  quantities  as  in  formei- 
periods.   Th'B  weights  ai'c  as  follows: 


Horse  No.  8.  Horse  No.  9. 
Lbs.  Lbs. 

Weight  at  beginning  of  month   1,17G  1,246 

Weight  at  end  of  one  month     1,304  1,270 


During  October  the  ration  fed  consisted  of: 


New  corn  product   10  parts. 

Corn  meal   (i  " 

Oats   :^  " 

Gluten  meal   3  " 

Total    22  " 

This  ration,  it  will  be  noticed,-  contained  relatively  less  fodder  than 
was  in  previous  mixtures,  but  the  amount  is  more  nearly  the  pro- 
portion that  was  consumed  during  the  August  period  and  that  which  is 
used  of  hay. 


,  Horse  No.  8.  Horse  No.  9. 

'  Lbs.  Lbs. 

Weight  at  beginning  of  month   1,204  1,270 

Weight  at  end  of  month     1,200  1,275 

During  November  the  ration  given  was  new  corn  product  for  lone 
forage  and  a  mixture  of  oats,  rye,  linseed  meal  and  gluten  meal  as  tiie 
grain  portion. 

Horse  No.  8.   Horse  No.  9. 
Lbs.  Lbs. 

Weight  at  beginning  of  month   1,200  1,275 

Weight  at  end  of  one  month   1,2:!0  1,330 


SUMMAEY  AS  TO  THE  NEW  CORN  PEODUCT  FOR  HORSES. 

In  all,  nine  different  animals  have  been  fed  on  rations  with  the 
now  corn  product  as  a  substitute  for  hay,  and  the  only  dilFiculiy  that 
has  been  experienced  in  feeding  it  was  with  two  horses  who  had  other 
horses  beside  them  to  whom  hay  was  being  fed.  These  animals  became 
sullen  and  refused  their  feed,  but  on  their  -next  door  neighbors  being 
placed  on  the  same  ration  they  were  receiving,  all  went  along  smoothly. 
All  of  these  horses  had  been  somewhat  accustomed  to  a  "mixed  feed," 
so  this  form  of  ration  was  not  so  new  to  them  as  it  would  be  perhaps 
to  many  horses.  The  horse  that  relished  this  form  of  ration  best  at  the 
start  was  one  that  had  been  accustomed  to  eating  wet  brewer's  grains, 
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which  would  confirm  the  observation  that  in  feeding  animals  there  is 
much  in  habit  and  custom.  Those  who  would  attempt  to  feed  this  ma- 
terial for  the  first  time  had  probably  better  start  in  by  feeding  the  same 
hay  and  grain  which  the  horses  had  been  eating  as  a  "mixed  feed,"  and 
then  after  accustoming  them  to  that,  change  to  the  other.  From  the 
fact  that  the  horses  ate  this  feed  continuously  for  five  months,  and  rel- 
ished it  more  at  the  end  than  at  the  beginning,  seemed  satisfied  at  all 
times,  together  with  the  testimony  of  the  weights  is  sufficient  data  for 
concluding  that  the  new  corn  product  is  a  good  food  for  horses,  and  can 
replace  hay  for  that  purpose. 


SUMMARY  OF  PRINCIPAL  RESULTS. 


1.  — Timothy  hay  proved  to  be  less  digestible  by  horses 

than  by  ruminants. 

2.  — Grinding  oats  increased  their  digestibility. 

3.  — Corn  meal  was  considerably  more  digestible  than 

Shelled  Corn. 

4.  — Feeding  Concentrated  Foods  or  grain  with  hay,  de- 

creased the  digestibility  of  the  hay. 

5.  — It  is  impossible  to  maintain  horses  on  a  grain  ration 

alone;  they  must  have  a  long  forage. 

6.  — Making  a  "mixed  feed,"  of  the  grain  and  long  for- 

age is  the  best  manner  of  feeding  horses. 

7.  -The  new   Corn    Product  was  better  digested  by 

horses  than  Timothy  Hay. 

8.  — Grinding  fodder  to  the  condition  of  the  new  corn 

product  or  of  coarse  bran  does  not  destroy  its  value 
as  long  forage. 

9.  — The  New  Corn  Product  was  successfully  used  as  a 

substitute  for  hay  in  horse  feeding. 
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Note:  Under  the  laws  of  Maryland,  the  inspection,  sampling  and  analysis  of  com- 
mercial fertilizers  is  to  be  done  under  the  auspices  of  the  Maryland  Agricultural  College, 
by  the  Professor  of  Chemistry  of  the  College,  who  is  ex-offlcio  State  Chemist.  The  results 
of  these  examinations,  being  agricultural  information  of  value  and  general  interest, 
will  be  published,  from  time  to  time,  as  Special  Bulletins,  from  the  Maryland  Agricul- 
tural Experiment  Station. 

These  Bulletins  will  be  mailed,  free,  to  any  farmer  who  asks  for  them. 
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COMMERCIAL  FERTILIZERS  SOLD  IN  MARYLAND 

BY  THE  CHEMICAL  DEPARTMENT  OF  THE 

MARYLAND    AGRICULTUEAL  COLLEGE. 


Dr.  H.  B.  McDonnell,  State  Chemist. 
F.  P.  Veitch,  B.  S.,  Assistant  Chemist. 
W.  W.  Skinner,  B.  S.,  Assistant  Chemist. 
J.  R.  Laughlin,  B.  S.,  Assistant  Chemist. 
H.  T.  Welty,  B.  S,,  Assistant  Chemist. 


The  analytiical  work  for  this  bulletin  has  all  been  done  in  the  new 
chemical  laborator)'  of  the  College,  a  view  of  which  is  given  on  the  first 
page.  By  referring  to  the  plans  on  page  numbered  51  it  will  be  seen 
that  two  laboratories,  together  with  a  weighing  room,  with  which  they 
both  communicate,  and  an  ofnce,  are  used  exclusively  for  this  work. 
One  of  the  laboratories  is  used  for  the  determination  of  phosphoric  acid 
in  fertilizers,  while  the  other  is  used  for  the  determination  of  potash  and 
nitrogen  (or  "am.monia")  the  rest  of  the  building  is  used  for  instruction 
in  chemistry. 

The  greater  part — 88  or  90  per  cent,  of  the  samples  analyzed  for  this' 
bulletin  have  been  drawn  by  the  agents  of  the  College  from  fertilizers 
in  the  hands  of  manufacturers,  agents,  transportation  companies  and 
farmers.    Several  agents  spend  the  greater  part  of  the  fertilizer  seasons 
traveling  over  the  State  for  this  purpose. 

The  other  10  or  12  per  cent,  of  the  samples  are  sent  in  by  farmers 
who  have  the  right,  under  the  law,  to  send  for  analysis,  samples  of  fer- 
tilizers "which  they  have  purchased  for  their  own  use,  provided  they  are 
not  interested  in  the  analysis  otherwise  than  as  a  consumer  of  the  fertili- 
zer." Samples  will  not  be  analyzed  for  manufacturers  or  agents  of  fer- 
tilizers, nor  for  farmers  unless  a  description  of  the  sample  and  a  certifi- 
cate that  it  has  been  taken  according  to  law,  is  furnished  on  the  blanks 
of  this  Department.    These  blanks  will  be  sent  to  farmers  for  the  asking. 

In  the  following  table  the  figures  under  "Nitrogen,"  "Potash"  and 
^'Phosphoric  Acid,"  indicate  percentage  or  pounds  of  the  respective  in- 
gredients in  each  hundred  pounds  of  fertilizer,  giving  in  parallel  col- 
umns the  amount  "found"  by  analysis  and  that  "guaranteed"  by  the 
manufacturer. 

*       (Notk— The  fertilizer  Law  wUl  befouna  on  the  last  four  pages  or  this  bulletin.) 


The  ■■iiuiiiber""  iu  the  tables  is  that  by  which  the  samples  are  known 
in  the  laboratory,  the  "comparative  value  found"  and  the  "comparative 
value  guaranteed"  are  calculated,  the  former  from  the  analysis  found  in 
the  laboratory,  the  latter  from  the  guaranteed  analysis  as  printed  on  the 
bags,  uiiug  the  following  schedule: 


Tn  Mixed  Fertilizer: 

For  Nitrogen,  calculated  as  Ammonia  15  cts.  per  pound. 

"  Potash  (Ksoi,  in  forms  free  from  muriate   (5  "  '•  " 

"  Potash  (KiOi,  as  muriate  5  "  "  " 

"  Available  Phosphoric  Acid  ;   5  "  "  " 

"  Insoluble  Phosphoric  Actd   2  "  "  " 

"        "  "  "   when  from  S.  C.  Kock     1  "  '•  " 

In  Bissolved  S.  C.  Rock  : 

Available  Phosphoric  Acid   3>s  "  "  " 

In  Ground  Rone : 

For  Nitrogen,  calculated  as  Ammonia,  in  "Fine"  Bone  14  "  "  " 

"  Nitrogen,  calculated  as  Ammonia.  In  "Fine  Medium"  Bone  13  "  " 

"  Nitrogen,  calculated  as  Ammonia,  in  "Medium"  Bone  10  "  '•  " 

"  Nitrogen,  calculated  as  Ammonia,  in  "Coarse"  Bone   8  "  "  "" 

"  Phosphoric  Acid  in  "Fine"  Bone   5  "  "  " 

"         "  "    "   "Fine  Medium"  Bone   4  "  " 

"         "  "    "  "Medium"  "   3  " 

"         "  "    "   "Coarse"  "    2  "  "  " 

In  Tankage : 

For  Nitrogen,  calculated  as  Ammonia  12  "  "  " 

"  Phosphoric  Acid   3  "  "  "• 

In  Nitrate  of  Soda : 

For  Nitrogen,  calculated  as  Ammonia  10  "  "  " 


The  above  schedule  is  a  reduction  in  phosphoric  acid  of  1  cent  a 
pound  in  mixed  fertilizers  and  1^  cent  in  acid  phosphates  or  dissolved  S. 
C.  Eock.  This  reduction  is  justified  by  the  prevailing  prices  of  this  in- 
gredient. 

It  will  be  noticed  that,  under  this  new  schedule,  fertilizers  with  the 
same  analysis  as  in  the  previous  bulletin  are  given  a  lower  value. 

Too  much  attention  should  not  be  given  to  these  values.  They  are 
noi  intended  to  be  the  price  that  should  be  paid  for  the  goods.  For  cash 
in  the  large  markets,  they  can  usually  be  bought  for  less.  Freights, 
credits,  commissions,  etc.,  mil  always  increase  the  cost. 


FIRST    FLDQR  PLAN^ 


Plansof  New  Chemical  Laboratory,  Maryland  Agricultural  College,  1897. 
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Table  of  Analysis  and  Valuation  of  Fertilizers  Made  at  the 


No. 

Name  and  Address  of 
Manufacturer. 

yame  of  Fertilizer. 

■ 

Place  of 
Sampling. 

- 



4179 

Alexandria  Fert.  &  Chem. 

Dissolved  S.  C.  Rock... 

Co..  Alexandria,  Va. 

4181 

>i 

Pure  Raw  Bone  Meal  

4223 

A.  Anderson  &  Co  .  Mt 

Harvest  Queen  Guano.. 

Airy,  Md. 

4160 

fc..  B.  Arnold,  Smalhvood, 

Butcher  House  Bone. . . . 

Md. 

4271 

Baltimore  Guano  Co.,  Bal- 

Baltimore Special  Wheat 

Secretary  T^^hart. . . . 

timore,  Md. 

Mi.xture. 

414': 

(.           .(  .( 

B.  G.  Ammoniated  Bone 

Phosphate. 

Secretary  Wharf  

427C 

<(           ((  .( 

Farmer's  Alkaline  Bone 

414€ 

CC                        C(  1. 

Farmer's  Dissolved  Bone 

4195- 

Baltimore  Pulverizing  Co.. 

Anti-acid  Phosphate.  . . . 

Baltimore.  Md. 

4197 

>i           .1  It 

Crabster's  Special  Mix- 

ture. 

4196 

Farmer's  Favorite  Fert- 

ilizer. 

4127 

Baltimore  Seed  &  Imple- 

Ammoniated Soluble 

ment  Co..  Baltimore,  Md. 

Bone  Phosphate. 

4212 

Baugn  &  Sons  Co.,  Balti- 

Animal Bone  &  Potash 

more,  Md. 

Compound. 

4107 

Bone   Meal,  Warranted 

Pure. 

4126 

.i  11 

Dissolxed  Steamed 

Bones. 

4lfil 

&C                      It  it 

Double  tagle  rnospnate 

o  .  <■     ^          1 1  f  nr 

411C 

X                      X  11 

E.xportBone  with  Potash 

4298 

11                           4C  11 

Fertilizer  for  Wheat  and 

Grass. 

4108 

General  Crop  Grower. . . 

4209 

>l               li  II 

H.  G.  Acid  Phosphate  or 

Dissolved  S.  C.  Rock. 

4041 

11                 < 1  11 

Mixture  (S.  C.  Bone  and 

1  Potash.) 

4109 

(<                 (i  It 

Old  Stand-by  Raw  Bone 

Super  Phosphate. 

4182 

Pure  Dissolved  Animal 

Bones. 

1 
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NITROGEN 

Calculated 
as 

AMMONIA. 


c 

3 

o 
lb 


c 

OS 
3 

o 


4.92 
1.09| 
1.90| 
1.14i 
1.75 


.79 
1.25 
2.78 
4.74 
2.17 
2.88 
2.87 
2.47' 
1.62i 


2.34 
3.72 


4 
1 

If 
1 


POTASH, 
K.O. 


c 

3 
O 

u. 


1.25I 

1.831 
2.2a 
2.71 
2.26 


1 
1 

2 
4 
2 

2 
2 
1 


1.64 
2.28 
2.14 


1.24 


3.20{ 
1.09 


T3 
V 

C 

ni 

3 

o 


1 


2.34>  If 
2.41  


If 

H 

2 


0.94  \ 
2.131  2 
2.01^  2 


1 


PHOSPHORIC  ACID. 


■a 
c 
3 
o 

3 


.85 


3.69 

2.4] 
2.0(. 
2.49 
.89; 
1.12 
1.29 
1.88 
1.58 


Available. 


Total. 


C 
3 
O 

u. 


3 

o 


14.23 


9.73 
9.30 
9.04 
8.17 
9.37 
15.10 
5.56 
7.46 
6.73 
7.48 


3.33  9.05 


2.07|18.71 
3.11  8.94 
6  50  8.09 
1.03'  9.86 
2.28j  9.14 
1  41  14.58 
.84  11.78 

2.59  9.21 

3.60  14.94 


14 


10 
14 
5i 


5i 
7 


15 
8 

11 
8 
8 

14 
10 
8 
11 


C 
3 
O 
li. 


15.08 
22.41 
13.42 
10.38 
11.45 

I 

10.17 
11.86 
15.99 
6.68| 
8.75 
8.61 
9.06 
12.38 
22.21 
20.78 
12.05 
14.59 
10.89 
11.42 
15.99 
12.62 
11.80 
18.54 


I'H 
10 


11 
10 
12 
15 
5i 


10 

8 

lOi 
21i 


lOi 


15 


lOi 
16 


C    '  ^ 

So  ' 

>l_  I  _  a> 
"f"  J  .1:  i> 

Eh 
o 
U 


on 
> 


$9.96^  9.80 
31.10'  


15.73 
17.26 
15.70 
16.93 
9.32 
10.57 
6.45 
7.89 
11.49 
14.14 
20.86 
30.85 
26.05 
19.76 
21  43 
19.69 
16.15 
10.21 
11.63 
18.36 
27.54 


13.40 
15.00 
14.00 
15.30 
9.00 
9  80 
5.83 


10.60 
11.90 
17.00 


21.00 
17.0*0 
19.00 
16.00 
12.00 
9.80 
12.00 
16.00 
22.00 
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No. 


4217 
4305 
4111 


Name  and  Address  of 
Manufacturer. 


Baugh  &  Sons  Co.,  Balti 
more,  Md. 


\Vm.  Bender,  Jersey  City, 
N.J. 

The  Berg  Company,  Phila- 
delphia, Pa. 

A.  D.  Birely  &  Sons,  La- 
diesburg,  Md. 


Brumfield  &   Foster,  Co- 
lora,  Md. 


4200  Beck,  Walker  &  Brown, 
Chestertown,  Md. 

4261 
4359 
4150 
4238 
4210 
4211 
4283 
4284 
4294 
4283 
4178 
4177 
4133 
4151 
4193 
4299 
4172 
3613 
4237 


D.  Blocher  &  Co. 
more,  Md. 


Balti- 


J.  Bullock  &  Son,  Balti- 
more, Md. 

Chemical  Co..  of  Canton, 
Baltimore,  Md. 


Name  of  Fertilizer. 


Soluble  Alkaline  Super 

Phosphate. 
Tomato  Compound  .. 

Wheat  Pert,  for  Wheat 

&  Grass. 
Propagator  Super  Phos 

phate. 
Trustworthy  


Try  Me  Super  Phosphate 

Fertilizer  

Raw  Bone  Fine  


Ammoniated  Bone  Phos 

phate. 
Dissolved  Bones  


Place  of 
Sampling. 


Acid  Phosphate  &  Pot 
ash.  I 

Ammoniated  Bone  Phos  Colora 
phate. 

Hard    Times  Ammon-^Colora 

iated  Phosphate. 
H.  G*  Acid  Phosphate. . IColora 


Monrovia  

Aberdeen  

Baltimore  

Chestertown. . 
Chestertown. . 
Chestertown. . 

Millers  

Elkton  

Ladiesburg. . , 
Ladiesburg.. . 
Colora  


H.  G.  Super  PhosphatelHagerstown 

of  Bone. 
Xo.  1  Dissolved  Bone 


Pure  Ground  Raw  Bone. 


Hagerstown , 

Baltimore  

Alesia  


Baker's  Dissolved  Bone 

Phosphate 
Baker's  Special  Wheat|Gaithersburg 

Com.  &  Grass  Mixture! 
Baker's  StandardGroundj  Belair. 

Bone. 

Dissolved  Animal  Bone. 


Pure    Dissolved    S.  C. 
Bone. 

Pure    Dissolved    S.  C. 
Rone. 


Loys  

Maddox   

EUicott  City. 
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NITROGEN 

Calculated 
as 

AMMONIA. 


POTASH, 
K2O. 


c 

3 
O 
Ik 


c 

3 

o 


2.01 

2 

2.54 

2 

1.01 

1 

1.51 

.11 

5.17 

5.13 

4.86 

4 

.69 

i 

2.55 

2 

2.03 
1.21 


1.58  2 

1.14  1 

6.07j  4.93 

.26  i 

1.70  1 

4.23,  4 

2.27  2i 


c 

3 
O 
lb 


2.08 
2.60 
2.18 
2.80 
2.63 
3.01 


1.20 


1.43 


2.50 


2.12  2 
1.90  2 
1.04  1 


PHOSPHORIC  ACID. 


c 

3 
O 


J2 
3 


1.88 
3.02 
3.46 


Available. 


C 
3 
O 

b. 


10.52 
11.16 
8.90 


2.42  9.51 
I.14I  8.94 
1.73  8.84 


•a 

<u 

c 

>-. 

2 

6 


9.52 


7.46 


2.44  8.41 
2.89'  9.74j 
1.61  11.52 
1.53|l0.32, 
1.55  11.60 

.78  14.61 

I  i 
2.91  10.20 

I 

1.97  12.40 


2.00,12.701 
2.54  8.76 


2.83  11.27 
.54  15.38 

1 

1.7014.01! 


10 

8 

8 
10 
10 
10 
3.30 


8 
10 
11 

9 
10 
14 

8 
10 


13 
9 


12 
13 
14 


Total. 


C 
3 
O 
ll. 


T3 


nJ 
O 


12.40 
14.18 
12.36 
11.93 
10.08 
10.57 
16.98| 
23.61! 
10.85 
12.63 
13.13 
11.85 

13.15i 

I 

15.39; 

13.11 
14.37 

I 

19.08 
14.70 
11.30 
19.50 
14.10 
I5.92I 
15.711 


11 


16.27 
20 
10 
13i 


10 
11 


10 
12 
19.00 
15 
11 
20 


fc-  ©  r 

5« 


$  9.81$  9.00 
16  80 
16.00 
15.00 
16.50 

wree-  /O. 

26.88 


>  3 

o 
U 


21.00 
20.08 
16.31 
16.56 
9.55 
26.78 
28.76 
12.66 
18.55 
10.50 
18.92 
,16.89 
10.23 
17.53 
16.61 
30.32 

14.28j  14.55 
17.38  14  80 

27.04;  

I 

19.21|  19.50 
10.77,  9.10 
9.81  9.80 


11.30 
17.50 

9.70 
17.40 
14.40 

9.80 
16.80 
13.80 
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Table  of  Analysis  and  Valuation  of  Fertilizers  Made  at  the 


No. 


4161 
4232 
4288 
4287 
4285 
4295 
428G 
4290 
4239 
4892 
4289 
4291 
4138 
4180 
4293 
4296 
4124 
4202 
4200 
4203 
4216 
4304 
4802 


Name  and  Address  of 
Manufacturer. 


Chemical  Co.,  of  Canton 
Baltimore,  Md. 


R.  L.  Christy  &  Co.,  Co- 
lora,  Md. 


E.  A.  Clendennin  & 
Colora,  Md. 


Bro. 


Josiah  Cope,  Lincoln  Uni 
versity.  Pa. 

Edward  L.  Coulson,  Balti- 
more, Md. 

Crocker  Fertilizer  Co.,  Buf 
falo,  N.  Y. 


Cutshall  &  Stimmel, 
Woodsboro,  Md. 

Wm.  Davison  &  Co.,  Bal- 
timore, Md. 


Name  of  Fertilizer. 


Red  Clover  

Soluble  Bone  and  Potash 

Farmer's  Famous  Bone 

Phosphate. 
Raw  and  Dissolved  Bone 

Mi.xture. 
Soluble  Bone  and  Potash 

Special  for  Wheat  and 

Grass. 
Unexcelled   Acid  Phos 

phate. 
Farmer's  Favorite  Vege 

tator. 

Fine  Ground  Bone  

H.  G.  Acid  Phosphate.. 

National  .Standard  

Pure  Ground  Bone  

Soluble  Bone  Phosphate 
T.  &  P.  .Super  Phosphate 

Wheat  and  Grass  Special 
Compound. 

Ammoniated  Bone  Phos- 
phate. 

Pure  Fine  Ground  Bone 
H.  G.  Cereal  Guano... 

New  Rival  Ammoniated 
.Super  Phosphate. 

Practical  Ammoniated 
Super  Phosphate, 

.Ammoniated  Bone  Phos- 
phate. 

Bos  Ammoniated  Super 

Phosphate. 
H  G.  Ammoniated  Super 

Phosphate. 


Place  of 
Sampling. 


Westminster. . . 
Ellicott  City.., 

Colora  

Colora  

Colora  

Rowlandsville 

Colora  

Colora  

Elkton  , 

Colora  

Colora  

Colora  

Baltimore  

Hancock  

Colora  

Conowingo  

Baltimore  

W^alkersville. . 

Adamstown  

Walkersville  . . 

Monrovia  

Belair..  

Belair  
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NITROGEN 

Calculated 
as 

AMMONIA. 


POTASH, 
K  .O. 


c 

3 
O 

b. 


1) 


1.10 


1.37 
2.43 


2.20' 


1.15 
4.75 


1.07 

4.691 


1.07j 

1.07 

4.43- 

1.22, 

1.58 

1.31 

1.02 

2.52| 

2.981 


1 


4 


li 
1 

1 

U 

1 

1 

2* 
2i 


C 
3 
O 
li. 


2.11 
2.22 
1.87 
4.03 
1.75 
1.82 


.83 


2.03 


2.20 


1.54 
2.85 

1.68 
1.75 
1.52 
2.13 
2.56 
3.10 


•D 


C 

3 

o 


2 

2 

2 

1.60 
1 
1 

2i 
21 


PHOSPHORIC  ACID. 


c 

3 

O 


Available. 


Total. 


T5 
C 
3 
O 

IL 


2.25 
1.99 
3.41 
3.00 
2.40 


5.53 
9.69 
9.85 
10.92 
11.87 


2.971  9.05 
1.98*14.02 
2. Ill  7.13 


1.76114.57 
1.8l!  7.94 


3.881  8.59 
2.22  13.40 


1.80 
2.10 


7.65 
10.62 


1.16  7.36 

I 

1.40  9.70! 
1.871  8.23 
i.se!  9.37 
2.06  10.55 
2.I7I12.42 


c 

u 
3 

o 


5 
10 
8 
9 
11 
10- 
14 


14 
10 


10 

16 
9 
10 


10 


c 

3 

o 
b. 


10 


7.78 

11.68 
13.26 
13.92 
14.2  V 
12.02 
16.00 

9.24 
22.46 
16.33 

9.75 
22.27 
12.47 
15.62 

9.45 
12.72 
22.27 

8.52 
11.10 
10.lt) 
10.73 
12.61 
14.59 


T3 


CO  ^73 


10 

m 

13 

13 
16 
9 
22 


13 
22 
11 


12 

9 
11 
9 


11 
13 


1) 
a 

—  1) 


a  o 
EH 
o 
u 


$n.84$io.oo 


9.40 
17.19 
23.44 
10.54 
18.66 

9.81 
12.25 
26.41 
10.20 
13.90 
26.20 

8.99 

9.38 
13.12 
17.52 
29.12 
13.16 
16.75 
14.43 
15.10 
21.49 
25.33 


9.0a 
13.80 
31.55 
10.10 
19.20 

9.80 
12.40 


9.80 
17.20 


9.20 
11.20 
14.75 
15  80 

13  40 
16.50 
12.40 
12.00 
19.20 
22.20 
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Table  of  Analysis  and  Valuation  of  fertilizers  Made  at  the 


No. 


Name  and  address  of 
Manufacturer. 


Name  of  Fertilizer. 


4303  Wm.  Davison  &  Co.,  Bal- 

more,  Md. 
4229  E.  E.  De  Lashmutt,  Fred  l 
!    erick,  Md.  ' 

4205 


Penn  Mar  Ammoniated 

Bone  Phosphate. 
Dissolved  S.  C.  Bone  


Place  of 
Sampling. 


Belair  

Woodbine 


4206^ 
420?; 
4208 
4269 
4246 
4139 
4247 
*4035 
4267 


Lewis  F.   Detrick,  Balti- 
more, Md. 


.Mixture  —  Ammoniated'Frederick, , 

Bone.  j 
Mixture — Fish  and  Bonej Frederick.. 

.Mixture — Soluble  Bone. .  j  Frederick. . 

Mixture — Soluble    Bone 'Frederick. . 

and  Potash.  | 
Bone  and   Potash  Mix-jPocomoke 
'    ture.  I 
Kangaroo    K  o  m  p  1  e  t  e  Baltimore. . 

Kompound. 
iOrchilla  Guano  Baltimore.. 


Orchilla  Guano  and  Pot-  Baltimore. . 
ash 

.Soluble  Bone  Phosphate  Kemptown. 

and  Potash. 
XXTRY  Acid  Phosphate  Snow  Hill. 


4244  Detrick  Fert.  &  Chemical 
Co.,  Baltimore,  Md 

414.5 
4201 
4198 
4264 
4199 
4224 
4225 
4103 
422« 
4230 


Alkaline  Bone  Baltimore. . . 

CairoU  Mixture  Hampstead. 

Dissolved  Bone  Frederick... 

Dissolved  S.  C.  Bone  Barnesville.. 


|Emory's  Bone  and  Pot- Queen  Anne's. 

ash.  I 
Farmer's  Friend  'Adamstown  . . . 


Farmer's  New  Method.. 
Imperial  Compound  


JPure  Fine  Ground  Ani- 
mal Bone. 
iSea  Fowl  Guano  


Soluble  Bone  Phosphate 
and  Potash. 


Mt.  Airy  

Mt.  Airy  

Locust  Point.. 

Mt.  Airy  

Marriottsville. 


''Brand  of  the  Detrick  Fertilizer  and  Chemical  Company. 
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NITROGEN 

Calculated 
as 

AMMONIA. 


C 
3 
O 
b. 


1.80 


1.32 
1.61 

.90 


2.07 


1.36 
2.37 


c 

1-1 
3 

o 


1.40 


1.19 
2.52 
1.10 
4.81 
2.77 


2i 


POTASH, 
K-.O. 


c 

3 
O 

u. 


1 

2i 


1 

2i 

1 

4 

2.90 


2.15 


1.71 
.92 
.74 
1.61 
2.26 
3.37 


2.69 
2.25 


2.39 
2.04 


2.82 
1.11 


c 


2.26 
2.10 


2i 


3 


1.04  1 


PHOSPHORIC  ACID. 


Available. 


Total. 


C 
3 
O 

ll. 


a! 
3 
O 


C 

3 
O 


2.81  7.411 
.56  15.321 
1.50;i0.84 
1.69  11.15 
1.2013.35 
.5213.74 
1.76  10.82 
3.86  7.50 
10.97i  5.25 
6.57}  6.42 
1.82!  10.27 
1.08  14.12 
2.93i  9.86 
2.20:10.55 
3.50110.39 


.71 
2.10 


14.70 
9.90 


3.06  9.26 
2.69j  9.78 
1.93!  10. 62 


4.59 
2.50 


9.46 
9.93 


8 
14 
10 
10 

9 
10 
10 

8 


4 
10 
14 

10 
.9 
10 

14 

8 
8 
9 


10 


10.22 
15.88 
12.34 
12.84 
14.55 
14.26 
12.58 
11.36 
16.22 
12.99 
12.09 
15.15 
12.79 
12.75 
13.89 
15.41 
12.00 
12.32 
12.47 
12.55 
22.76 
14.05 
12.43 


c 


O 


5|  I 

5  as 


1)  "O 
—  4> 


o  - 


3 


to 

o 
u 


10     $16.08115  50 


12i 

Hi 
14 
12 
12 

14.75 

12 

10 

12 

15 

10 


10 
2U 
9f 
12 


10.72 
17.11 
17.67 


9.80 
15.25 
17.50 


17.27 
11.34 
10.18 
18.62 

5.87 

8.49 

9.79 

9.88 

9.88 
17.55 
18.90 
10.29 
10.17 
15.16 
18.42 
15.73 
30.85 

21.87i  19.40 


12.00 
8.50 
9.75 

18  40 
2.80 
7.40 
9  40 
9.80 
9.40 

14.40 

18.30 
9.80 

12.80 
15.50 
13.40 


9.55 


9.40 
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MARYLAND  AGRICULTURAL  EXPERIMENT  STATION. 

Table  of  Analysis  and  Valuation  of  Fertilizers  Made  at  the 


No. 


4226 
4227 
4144 
4231 
*4306 
4274 
4273 
4272 
4297 
4168 
4167 
4170 
4169 
4278 
4281 
4277 
4210 
4280 
4241 
4276 
4149 
4157 


Name  and  Address  of 
Manufacturer. 


Detrick  Fert.  &  Chemical 
Co.,  Baltimore,  Md. 


J.  W.  Dorsey,  EUicott  City, 
Md. 

Josh.  W.  Dorsey,  EUicott 
City. 

Draper,  Davis  &  Co.,  Mil- 
ford,  Del. 


P.  P.  Dunan,  Baltimore, 
Md. 

D.   Englar,  Jr.,  Medford, 
Md. 


Englar  &  Rinehart, 
■wood,  Md. 


Eureka  Fertilizer  Co. 
ryville,  Md. 


Lin- 


Per- 


Farmer's    Fertilizer  Co., 
Westminster,  Md. 


Name  of  Fertilizer. 


Special  Mixture  

Vegetator  

Wheat  Fertilizer  

' 'D' '  Mixture  

Mixture  "D"  

Bone  Phosphate,  Jumbo. 

Old   Reliable  XX  Raw 
Bone  Super  Phosphate 
Rock  


Ammoniated  Alkaline 

Phosphate. 
No.  1  Bone  Phosphate... 

No.  3  Bone  Phosphate.. . 

No.  1  Ammoniated  Bone 

Phosphate. 
No.  2  Ammoniated  Bone 

Phosphate. 
AlkalineBone  and  Potash 


Bone  Meal. 


Farmer's  Favorite  Bone 

Fertilizer. 
Fish  Rock  and  Potash. . 

Grain  and  Grass  Mixture 

Imperial  Bone  Phosphate 

P.  &  P.  Superphosphate 

No.  1  Bone  Phosphate. . . 

No.  2  Bone  Phosphate... 


Place  of 
Sampling. 


Mt.  Airy  

Mt  Airy  

Baltimore  

EUicott  City. 
EUicott  City. 

Linkwood  

Linkwood  

Linkwood  — 

Cambria  

Medford  

Medford  

Linwood  

Linwood  

Rising  Sun... 
Rising  Sun.. . 
Rising  Sun. . . 

Leslie  

Rising  Sun. . . 

Leslie  

Rising  Sun. . . 
Maple  Grove. 
Westminster  . 


*Thls  is  a  second  brand  of  the  "Mixture  D,"  which  was  i)Ut  on 
season. 


the  market  during  the 
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NITROGEN 

Calculated 

as 

AMMONIA. 


c 

3 
O 

ll. 


1.10 
2.46 
1.45 
1.85 
2.29 
1.12 
1.37 


2.49 
2.87 
1.70 
2.53 
1.02 


3.46 
1.32 
.76 
1.23 
1.24 


2.66 
2.12 


c 

u 

3 
O 


2i 
1 


POTASH, 
KjO. 


2 

u 

1.80 


2i 
2 


C 
3 
O 

u. 


1.10 
1.52 


c 

D 

o 


1 


2.  Ill  2 

2.57j  2J 

1.74j  1 

1.92  \  ' 


2.30  1 

1.82  2 

2.74  2 

1.20  1.34 

2.84  1.83 

1.53  2 


3.33  2 

1.40  i 

2.15'  2 

1.71  1 


2.28 
1.92! 


2i 

9X 


PHOSPHORIC  ACID. 


•a 
c 

o 


.0 
3 


Available. 


Total. 


C 
3 
O 
Ik 


1.68  10.85 
4.07  10.45 

3.05  10.71 

1 

1.71111.36 
1.99  10.64; 
3.76  9.24 


4.20 


8.63 


03 
3 

o 


10 
10 
10 
10 
8 


3.79jl2.17 
2.65!  10.49 
3.44  8.77 
1.86  9.31 
2.21 
2.73 


2.05 


10.59!  11.31 
8.93|  11-99 
11.351  11 


3.41!  9.64 

I 

4  70i  7.84 

3. GO  9.73 

3.20|  9.93 
2.0oil3  62| 

.78  9.44 

1.11  9.99 


10 
7 
9 
9 

14 
9 
9 


C 
3 
O 


12.53 
14.52 
13.76 
13.07 
12.63 
13.00 
12.83 
15.96 
13.14 
12.26 
11.17 
12.80 
11.66 
13.40 
25.05 
13.05 
12.54 
13.39 
13.13 
15.62 
10.22 
11.10 


3 
O 


10 

12 

11 

lU 

lU 


12 

lU 

11 


12 
25 
12 
9 
10 
10 
15 
11 
10 


03 


MARYLAND  AGRICULTURAL  EXPERIMENT  STATION. 

Table  of  Analysis  and  Valuation  of  Fertilizers  Made  at  the 


No. 


4156 
4155 
4148 
4248 
4275 
4137 
4158 
4159 
4171 
4252 
4136 
4105 
4134 
4101 
4106 
4135 
4045 
4233 
4112 
4128 
4115 
4164 
4152 


Name  and  Address  of 
Manufacturer. 


Name  of  Fertilizer. 


Farmer's    Fertilizer    Co.,  No.  3  Bone  Phosphate.. 
Westminster,  Md. 

Pure  Dissolved  Bone. . 
XX  Bone  Phosphate... 


W.  S.  Farmer  &  Co.,  Bal-iB.  &  P.  Fertilizer  

timore,  Md.  1 

"  "  "       Dissolved  S.  C.  Bone.. 


N.  I.  Gorsuch  &  Son,West- 
minster.  Md. 


Harvest  Queen. 


Westminster  Dis.  Raw 

Bone  Phosphate. 
Westminster  No.  3  Bone 
XXXX. 

Griffith  &  Boyd,  Baltimore,  Ammoniated  Soluble 


Md. 


Bone. 

Ammoniated  Bone  Phos- 
phate. 

Cereal  Bone  Plant  Food . 
H.  G.  Acid  Phosphate.. 
Peerless  Fertilizer  


Griffith,  Turner  &  Co. 
Baltimore,  Md. 


Hanover  Bone  Fertilizer 
Co.,  Hanover,  Pa. 


Pure  Dissolved  Animal 
Bone. 

Pure  Fine  pround  Bone 
Meal. 

Soft  Ground  Bone  


.Special  Mixture... 
Valley  Fertilizer. 


Ammoniated  Butchers' 
Bone  Phosphate  

Animal  Bone  Phos 
phate. 

Strictly  Pure  Raw  Bone 
Meal. 

Blood  &  Bone  Compound 

Hanover  Dissolved  Bone 
Phosphate. 


Place  of 
Sampling. 


Westminster. . 
Westminster. . 
Maple  Grove. . 

Baltimore  

Cambridge  

Baltimore  

Westminster .. 
Westminster ., 
Union  Bridge. 
White  Hall.... 

Baltimore  

Baltimore. . . . . 

Baltimore  

Baltimore  

Baltimore  

Baltimore  

Freedom  

Ellicott  City. , 

Baltimore  

Baltimore  

Baltimore  

Westminster . 
.Manchester. . , 
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NITROC.EN 

Calculated 
as 

AMMONIA. 


['OTASH  , 
KjO. 


No. 


c 

3 
O 
b. 


T3 


3 
O 


C 

3 
O 
tL 


6 


4156j 

4155 

4148 

4248 

4275 

4137  j 

4158  ! 

4159 

4171  I 

4252  j 

4136 

4105 

4134 

4101 

4106 

4135 

4045 

4233 

4112 

4123 

4115 

4164 

4152 


.35 
2.12 
5.61 
4.20 
.58 
.53| 
1.54 
2.  Oil 
6.07 
1.14 


2i 
4 
3 
i 

H 
2i 
4 
1 


1.87 
2.52 
1.04 

U 
2 

1 

2.59 

~4 

3.19 
2.13 

3 

1.63 

u 

3.07 

1.48 

1 .40 

2.41 

.39 

J. 

4 

2.13 

u 

1.10 

1 

1.98 

H 

1.95 

1 

2.44 

U 

1.11 

1 

2.58 

3 

2.35 


2.55 
2.50 
2.09 
2.70 


2.23 
2.30 


2 

H 


PHOSPHORIC  ACID. 


c 

o 


Available. 


C 
3 
O 
li. 


l.lCi  9.78 
6.3o!  9.94 

i.oel  10.13 
1  9410.73 
2. 31 1 13.07 

i.ni  10.10 

2.17'  8.03 

1 

2.84  7.20 
i.esj  7.09 
2.02  10.68 


2.22 


8.08 


2.45  12.40 
2  06  7.59 
3.18  9.21 


3.13 
1.80 
2.78 
2.90 


1.76 


7.46 
7.49 
8.31 
9.71 


8.61 


-a 


O 

7 
15 

9 
10 
14 
10 

i 

8 
7 
9 
8 
14 
8 

10 


Total.  |«»-TJ 
 5^3 


—  il 


9 
10 


80  10.90  8 


■o 
c 

3 
O 
h. 


10.94; 
16.24 
11.19 
12.67 
15.38' 
11.27 
10.20' 
10.04 

8.77 
12.70 
10.30 
14.85 

9.65 
12.39 
19.23 
13.10| 
10.59 

9.29 
11.09 
12.61 
18.16 
10.37! 
11.70 


a; 


O 


'if 


0,  -r 


rt  C 
O.  O 

EH 

o 

U 




$18.44114.00 

20.02 

21.00 

10 

16.86 

15.40 

11 

10.02 

9.70 

15i 

-  9.15 

9.80 

18.53 

17.  CO 

8 

15.75 

13.85 

9 

11.64 

10.65 

8 

13.04 

11.90 

10 

20.02 

13.90 

10 

14.88 

13.80 

15 

8.6£ 

9.80 

9 

11.83  11.15 

16.84  17.90 

22 

26.77 

11 

21.85  

9 

13.01 

11.90 

9 

12.30  11.90 

10 

16.13  15.40 

11 

1 

19.92  19.40 

23 

27.88 

14.96 

13.00 

9 

10.09 

7.80 
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MARYLAND  AGRICULTURAL  EXPERIMENT  STATION". 

Table  of  Analysis  and  Valuation  of  Fertilizers  Made  at  the 


No. 


4163 
4162 
4166 
4301 
4142 
4249 
4242 
4218 
4113 
4114 
4100 
4266 
4117 
4265 
4222 
4118 
3622 
4220 
4194 
3620 
4219 
3621 
4221 


Name  and  Address  of 
Manufacturer. 


Hanover  Bone  &  Fertilizer 
Co.,  Hanover,  Pa. 


Place  of 
Sampling. 


Excelsior  Combine  Westminster 


Hanway  &  Keen,  Belair, 
Md. 


S.  M.  Hess  &  Bro.,  Phila- 
delphia, Pa. 


W.  H.  Hood,  Mt.  Airy,  Md. 

J.  Horner.  Jr.,  &  Co.,  Bal- 
timore, Md. 


Hubbard  &  Co.,  Baltimore, 
Md. 


Farmer's  Crop  Winner. 

Pure  Bone  Meal  

Special  Mi.xture  


H.  &  K.  Standard  H.  G 

Guano 
Ground  Bone  


Keystone    Bone  Phos- 
phate. 
.Special  Mixture.   


Ammoniated  Raw  Bone 

Super  Phosphate. 
Dis.    Slaughter  House 

Bone  Dust. 
Slaughter   House  Bone;Baltimore 

Dust 

Climax  Super  Phosphate 


Westminster , 
Westminster. 

Belair  

Baltimore .. . . 

Baltimore  

Leslie  

Mt.  Airy  

Baltimore. . . 
Baltimore . . . 


Columbia   Gem  Phos- 
phate. 

Crescent  Soluble  Crop 

Producer. 
Dissolved  Raw  Bone.... 

H.  G.  Soluble  S.  C.  Bone 

Muriate  of  Potash  

Oriental  Phosphate  

Soluble  Bone  and  Potash 

S  C.  Rock  


Standard  Bone  Super 

Phosphate. 
Tankage  


Warranted   Pure  Raw 
Bone 


Easton  

Baltimore  

Easton  

Mt.  Airy  

Baltimore  

Reliance  

Mt.  Airy  

Germantown. 

Reliance  

Mt.  Airy  

Reliance  

Mt.  Airy  
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NITROGEN 

Calculated 

as 

AMMONIA. 


POTASH, 
KjO. 


c 

3 
O 
Ik 


3 
O 


c 

3 

o 
u. 


2.06 
.67 
4.32 
1.42 
2.67 
4.S8 
1.30 
1.41 
3.38 
2.81 


•J 
4 
1 

2i 
3 
1 
1 

2i 
2\ 


3.35; 

1.84! 


2.29 
2.83 


6.90  6.00 
1.12  1 
.92  i 


2.79 


1.21 


1.53 
1,70 


1.14 
8.05 
4.55 


2 

10 
4 


35.82 
1.51 
2.14 


2.07 


4) 

c 

nl 
\^ 

3 

o 


2 

2i 


1.45  1 
2.73|  2 
1.59!  2i 


11 


52 
2 


PHOSPHORIC  ACID. 


T3 
C 
3 
O 


1.65 
1.09 


2.55 
2.49 


1.75 
.69 
3.16 
5.14 


1.12 
1.12 


Available. 


■D 
C 
3 
O 
b. 


9.36 
8.93I 


73 


3 

o 


Total. 


8.74 
8.57 


7.74 
9.66 

8.53; 

11.84 


1.44  11.43! 


4.51 


98  15.16 


1.06 
.88 
1.48 


3.39 


9.34] 
10.23 


10.15 


9.62 

10.47; 
14.18 


87  10.34 


4.07 


12 


10 
11 
14 


£ 
3 
O 
h. 


11.01 
1 10.02' 
1 15.95! 
11.29| 
11.06; 

I 

j  22.101 

;  9.49 

;10.35j 

11.691 
16.98j 
:19.55: 

;io.46| 

11.35j 
12.87 
'14.66 
16.14 


8  10.68 

10  '11.35 

14  15.66 

9  11.21 


7.46 
23.11 


T3 
0) 


10  n9.55$18.40 
9.50 


23 
11 


22 
11 

9* 
12 
16 
20 
10 
10 
11 


14 


13.22 
23.57 
16.31 
20.41 
26.81 
13.79 
16.90 
21.52 
22.32 
32.36 
14.68 
15.14 
8.00 
20.32 
10.61 


10 
lli 


V 

a 

« "d 
3  <i> 

>% 
rt  O 

a  o 
EH 
o 
U 


14.80 
19.00 


13.80 
13.60 
19.60 
20.70 


13.30 
11.80 

7.00 
19.25 

9.80 


10 
10 

23 


15.18 
9.68 
9.93 
16.18 
23.79 
27.40 


13  30 
9.30 
9.80 

17.40 


G6 


MARYLAND   AGKICULTURAL  EXPERIMENT  STATION. 

Table  of  Analysis  and  Valuation  of  Fertilizers  Made  at  the 


No. 


4116 
4268 
4122 
4121 
3616 
4255 
4256 
425 


Name  and  Address  of 
iMaiiufactiirer. 


Hubbard  &  Co.,  Baltimore. 
Md. 

M  P.  Hubbard  cS:  Co.,  Hal 
tiuiore,  Md. 


T.R.  Hubbard  &  Son, dies 
tertown.  Md. 


4143  T.  C.  Hunter,  White  Hall 
Md. 

4120  .S.  L.  Lamberd  Co.,  lialti 

more.  Md. 
4214  Lazaretto  Guano  Co.,  Bal 
timore,  Md 

4039 
4185 
4286 
4188 
4234 
4213 
4250 
4186 
4215 
4235 
4183 

4176  A.  A.  Lechlider,  Hagers- 
town,  Md. 


Name  of  Fertilizer. 


Wheat  Grower's  Jewel.. 

Ammoniated   Bone  and 

Potash. 
Harvest  King;  


Farmer's  Old  Economy. 

Farmer's  Old  Economy. 

Soluble  Bone  and  Potash 

Phosphate. 
Imperial  Compound  


.Special  Mi.xtiire. 


Extra  Ammoniated  Bone 

Phosphate. 
Fa\orite  Fertilizer.... 


Alkaline  Phosphate. 
Alkaline  Phosphate. 


Ammoniated  Bone  Phos- 
phate. 
Bone  Compound  

Crop  Grower  for  Wheat  Washing! 

and  Fall  Crops. 
Forcythe    &  Linthicum 

Mixture. 
Harford  Bone  


H.  G.  Dis.  Rone  Phos- 
phate and  Potash  

Pure  Dissolved  Animal 
Bone. 

Pure  Dissolved  S.  C. 
Bone. 

Pure  Ground  Bone  


Retriever  Animal  Bone 

Fertilizer 
Eagle  Bone  Phosphate.. 


Place  of 
Sampling. 


Baltimore  

Pocomoke  

Baltimore  

Baltimore  

Greensboro   

Baltimore. ...   

Chestertown  

Chestertown  

Baltimore  

Baltimore  

Woodsboro  

Plane  No.  4  

Washington  Grove. 

Ellicott  City  

on  Grove. 

Ellicott  City  

Taneytown  

Baltimore  

Washington  Grove. 

Woodsboro  

Ellicott  City  

Washington  Grove. 
Hagerstovvn  
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NITRO(iKN 

Calculated 
as 

AMMONIA. 


I'OTASH, 
K..O. 


c 

3 
O 
IL 


1.74j 
1.11 
1.74 
.99 
1.05 


■o 


1.02 

.52. 
1.64 
2.11 


1.10 
1.30 

2.17! 
2.53 
3.49 


2.72 


4.92 
2.42 
.51 


1 

U 


9 


1 

U 
2 

•>i 

3 


2i 


c 

3 
0 
IL 


1.52 

1.52 
1.98 
1.67' 
1.54 
1.74 
2.32 
1.88 
4.08 
1.97 
1.88! 
2.07 
2.32 
2.37 
2.29 
4.47 


3 

o 


3.28 


4i 


4.10 
1.67 


H 

o 

3i 


21 


4 


PHOSPHORIC  ACID. 


A\  ailable. 


o 


c 

3 
O 
ti. 


1.67  10.82 

.8o|  g.iel 

1.2.')  10.25; 
1.39  8.83 
1.35  9.32 
.43  10.63 
1.24' 10.60 
1.05  9.83 
1.39  9.08 

2.29  7.66 
1.10  11.72 
1.1';  11.72 

1.30  9.80 
1.53  9.74 
1.45  10.12 
3.55  10.34 


1.00  12.53 
3.40|l3.4C 
1.42l4.82i 


3.60  10.66 
l.£0  4.31 


T3 

c 

ns 


o 

10 
8 
9 


10 


11 
11 
9 
10 
10 


12 
12 
14 


9 
7i 


Total 


£ 
3 
O 
ll. 


12.49 
9.96 
11.50 
10.22 
10.67 
11.06 
11.84 
10.88'. 
10.47. 
9.95 
12.82 
12.89 . 
11.10 
11.27 
11.57 
13.89 
17.68 
13.53  - 
16.8C . 
16.24 
22.95 
14.25 
5.61 


CO 


a. 


0)  •- 
>  2 

u 

rt  C 

o 
u 


11  118.23*16.40 


9i 
lOi 
10 
10 
12 
10 


9 
12 

10 

11 

11 

13i 

Ki 


15 
2H 
13+ 
9 


14.33  13.10 
17.95  15.00 
13.53  11.80 
11.75  9  40 
9.27    9. 40 

16.48  15.50 

13.69  

18.64  16.50 
16.88  15.40 
10.30  9.90 

10.49  9.70 
15.94  14.40 
16.62  16  65 
19.5C'  18.40 
23.E2  21.55 

22.53   

12.25  10.40 
22.92i  19.50 


10.37 
27.73 
23.46 
8.0£ 


9.80 


21.55 
14.10 
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MARYLAND  AGRICULTURAL  EXPERIMENT  STATION. 

Table  of  Analysis  and  Valuation  of  Fertilizers  Made  at  the 


No. 


Name  and  Address  of 
Manufacturer. 


4175 
4174 

4253 
4245 
4102 
419U 
4187 
4104 
4141 
4254 
4184 
41fc2 
4173 
4154 
4262 
3615 
4043 
4038 
3617 
4037 
4263 
4413 
4369 


A.  A.  Lechlider,  Hagers 
town,  Md. 


Lister  Agrl.  Chem.  Works, 
Newark,  N.  J. 


Name  of  Fertilizer. 


Soluble  Bone  Phosphate 

S.  C.  Bone  

Animal  Bone  and  Potash 


Joseph  Lister,  Chicago,  111. 

T.  A.  Livers,  Baltimore,  Md. 

T.  H.  Longfellow,  Greens- 
boro, Md. 


Place  of 
Sampling. 


Hagerstown. 
Hagerstown 
White  Hall.. 
Baltimore. . . 


Ammoniated  Dissolved 

Bone  Phosphate. 
Celebrated  Ground  Bone  Baltimore 

Acidulated. 
Harvest  Queen  


Pure  Raw  Bone  Meal... 
Special  Crop  Producer. 

Special   Fertilizer  for 

Wheat. 
Special  for  Wheat  and 

Grass. 
Standard  Pure  Bone  Su 

per  Phosphate. 
Success  Fertilizer  


Pure  Bone  Meal  

Gold  Dust  

Farmer's  Delight  No.  1. . 

Farmer's  Delight  No.l.. 

Farmer's   Special  Mix- 
ture. 

Muriate  of  Potash  


Maryland   Fertilizer  Co. 
Baltimore,  Md. 


Special  Mixture. 
Special  Mixture. 


Washington  Grove. . 
Washington  Grove., 

Baltimore  

Baltimore  

Glencoe  , 

Washington  Grove. 

Gaithersburg  

Chewsville  

Westminster  

Greensboro,  Md... 

Greensboro  

Ridgeley  

Greensboro  

Greensboro  

Greensboro.  


Wheat  Grower  Greensboro. 

Ammoniated  O.  K.  Fer-  Hagerstown 
tilizer. 

Dissolved  S.  C.  Bone. ..  Baltimore. . . 
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NITROGEN 

Calculated 
as 

AMMONIA. 


c 

3 
O 
b. 


.39 


2.23 
4.13 
1.76 
3.41 
1.18 
2.13 
2.09 
2.83 
1.79 
124 
1.59 
1.20 
1.37 
2.20 


.92 
1.43 


3 

o 


2.20 

3i 
1 
2 
2 

2.85 

4.68 
1 
1 
1 


POTASH, 
K.O. 


c 

3 
O 
IL 


0) 

c 

o 


2.18  1 

1.67j  1 

5.03  5 

2.23  li 


2.25 


1.22  1 

2.10  2 

2.02  2 

2.05  H 

2.3ll  2 


2.05  1 
2.48  2 
2.62  2 

5.83  

50.54   

3.85  

4.00,  

1.64  2 
2.03  2 


PHOSPHORIC  ACID. 


3 


Available. 


C 
3 
O 
li. 


1.82 
1.30 
1  36 


2.86 
3.33 
9.61 


2.27  10.44 
6.54  7.48 
1.6810.77 


2.93  7.17 
3.04  8.67 
2.1110.41 
1.3712.35 
1.51 11.76 


1.15 
2.48 
.74 
4.25 


2.09 
.26 
1.55 
2.31 
.91 


11.08 
9.47 
8.92 
8.47 


12.91 
15.25 
9.39 
8.32 
14.48 


4) 

c 

M 
u 
rt 
3 

o 


7 

8 
10 
10 

9* 


Total. 


C 
3 
O 
lb 


8 
8 
14 


4.68 
4.63 
10.97 
12.71 
14.02 
12.45 
24.35 
10.  IC 
11.71 
12.52 
13.72 
13.27 
24  69 
12.23 
11.95 
9.66 
12.72 


16.00 
15.51 
10.94 
10.63 
15.39 


O 

c 

Vh 

3 

o 


10 
10 
12 

11* 
23 
8 


11 

12 

m 

25 
lOi 

9 

9 


9 
9 

14i 


Q  (8 

> 


3  1) 
>  ^ 

.>  3 

a  o 
EH 
o 
U 


I  6.94110.70 


5.20 
11.50 
17.50 


16.80 


4.26 
12.03 
20.34 
22.49 . 
19.02 
27.97  

13.10  11.40 
18.42  16.00 

19.84  18.64- 
23.44  20.85 

20.11  16.80 

31.85  ..... 
18.36  13.60 


13.40 
18.40 


16.54 
15.95 

22.50  

40.44  

13.31  

14.73  

14.41  12.30 
15.56  13  40 
10.14  9.80 


70  MARYLAND  AGRICULTURAL  EXPERIMENT  STATION. 

Table  of  Analysis  and  Valuation  of  Fertilizers  Made  at  the 


No. 


Name  and  Address  of 
Manufacturer. 


4401 

4402 

4494 

4445 

444G 

4447 

4368 

4484 

4372 

4458 

4343 

4345 

433 

4354 

4338 

4366 

4351 

433(1 

43!)!) 

4400 

4398 

4487 


Maryland   Fertilizer  Co., 
Baltimore,  Md. 


Wni    McKenney,  Centre- 

ville,  Md. 
F.  Mehring,  Bruceville,  Md. 


Miller  Fertilizer  Co.,  Hal 
timore,  INId. 


Globe  Complete  Manure.  Smitlisburg. 


Place  of 
Sampling. 


Sangston's   Cereal  andlSmithsburg. 

Plant  Food.  \ 
McKenney's  Compound. iCentreville  . 


Acid  Phosphate  

Dissolved  Raw  Bone  

Twenty-six  Dollar  Phos- 
phate. 

Buyer's  Mixture  


York  Road  . . 
York  Road... 
York  Road... 

Baltimore  

Clinch  Phosphate  Baltimore  

Dissolved  Raw  Bone  Baltimore  

Dissolved  Raw  Bone  EUicott  City 

Ground  Bone   {Baltimore  

t 

Ground  Bone  Baltimore 


Geo.  W.  Miller,  Baltimore, 
Md. 


G    R.   Mowell,  Glencoe, 
Md. 


Harvest  Queen  

Hustler  Phosphate  

S.  C.  Bone  

Special  Wheat  Grower.. 

Standard    .Super  Phos- 
phate of  Lime. 
VV.  G.  Phosphate  


Dissolved    Bone  Phos 
phate 

^Miller's  Mi.xture  


Baltimore. 
Baltimore. 
Baltimore 
Baltimore. 
Baltimore 
Baltimore. 

Loy's  

Loy 's  


Royal  Wheat,  Ccrn  and  Loy's.... 

Grass  Mixture. 
Dissolved  S.  C.  Rock.. . .  Monkton. 
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NITKOGEN 

Calculated 
as 

AMMONIA. 


T3 

a 

ID 

■0 

U 

c 

c 

0! 

3 

0 

3 

Ik 

0 

1.53 
1.52 
.62 
1.04 
2.62 

I 

2.64 
4.03 
4.27 
1.38 
1.36 


2.03j  2 

1.32I  U 

2.07;'  U 


H 
1 

\ 
1 

2i 

2J 

4 

31 

U 

1 


'  POTASH, 

■d 

■ 

•0 

a; 

c 
« 

3 

u 

IL 

a 

I  2.38 

H 

2.57 

2i 

1.44 

U 

1.24 

f 

1.02 

1 

2.01 

u 

PHOSPHORIC  ACID. 


2.46 

2.52 


2i 
2i 


3 

o 


Available. 


■0 
C 
3 
O 

iL 


2  96  8.77 
3.o6jl0.00 
2.4e[  9.73 
3.00I13.37 
1.85  18.19 
4.54jl2.77 
1.6oj  7.84 

i.Tej  9.40; 

3.6f  8.82 
4.99  9.78 


1.27 
1.45 


10.47 
10.32i 


1.66114.88 


B 

6 


9 
10. 
10 
14 
14 
11 
7 
7 
11 
12 


Total. 


10 

9 
14 


2.18 

2 

2.17 

0 

'  1.61 

11.21 

8 

3.49 

2.85 

3.48 

2i 

1.02 

9.03 

10 

.89 

1.42 

1 

1.43 

7.48 

7 

2.61 
5.31 

11.87 
7.36 

14 

5 

2.17 

2 

2.31 

0 

1.18 

1  . 

2.22 

2 

2.68 

9.46 

9 

2.28 

12.73 

14 

c 

3 

o 
ll. 


11.73 
13.56| 
12.19j 
16.37 
20.04 
17.31 

9.44 
11.16 
12.4£ 
14.87 
19.13 
!22.7E 
11.74 
11.77 
16.5^ 
12.82 
lO.OE 

8.91 
14.4£ 
12.67 

12.14; 

:i5.01i 


•a 

0) 
V 

c 
3 

o 


t  ©C 


a 


o 
U 


10  $18.42116.90 

11  17.95  16.401 
18.36!  15.75 

9.36  9-8(^ 


23.52 

18.50 

20.39!  14.75 

11.36  9.50 

15.23  12. 30 

14 

18.14 

19.70 

15 

19.70  20.7a 

i 

16 

26.27 

23 

29,561  

lU 

17.58 

16.60 

10 

17;eo 

14.65 

10.42 

9.80 

10 

20.56 

16.80 

IH 

23.39 

21.40 

8 

12.14 

9.90 

15 

8.31 

9  fO 

12 

18.3C 

15.40 

10 

16.29 

14.40 

15 

8.91 

9.80 
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MAKYLAND  AGRICULTUBAL  EXPERIMENT  STATION. 

Table  of  Analysis  and  Valuation  of  I<ertilizers  Made  at  the 


No. 


Name  and  address  of 
Manufacturer. 


4034 
4488 
4503 
4375 
4394 
4389 
4477 
4434 
4459 
4492 
4489 
4491 
4346 
4490 
4361 
*4499 
4350 
4422 
4423 
4476 
4421 
4419 


G.   R    Mo  well,  Glencoe 
Md. 

It  (<  K 

Nickerson   Fertilizer  Co., 

Easton,  Md 
G.  Ober  &  Sons  Co.,  Bal 

timore,  Md. 


Patapsco  Guano  Co, 
timore,  Md. 


Name  of  Fertilizer. 


Place  of 
Sampling. 


Standard   Bone  Phos- 
phate. 

Standard   Bone  Phos- 
phate. 

Special  Mixture  


Bal- 


Dissolved   Bone  Phos- 
phate. 

Dissolved    Bone  Phos- 
phate and  Potash. 
Farmer's  Mixture  


Glencoe  

Glencoe  

Easton  

Hampstead. 


Farmer's  Standard  Am- 
moniated  Phosphate. 

J.  H.  Gassaway's  Am- 
moniated  Dis.  Bone. 

Linthicum'sSpecial  Mix- 
ture. 

Baltimore  Soluble  Phos- 
phate. 

Coon  Brand  Guano  


J.  Douglas  Perkins,  Coats 

ville,  Pa. 
Piedmont-Mt.  Airy  Guano 

Co.,  Baltimore,  Md. 


Grain  &  Grass  Producer. 

Pure    Dissolved   S.  C. 
Bone. 

Special   Wheat  Com- 
pound— Ani.  Bone  Base. 
Monarch   H     G.  Pure 

Bone  and  Potash. 
Caroline  Mixture  for  all 

Crops. 
Mt.  Airy  S.  C.  Bone  Phos- 
phate. 
Piedmont  l>issolved  Ani 

mal  Bone. 
Piedmont  Dis.BonePhos- 

phate  Potash  Goods. 
Piedmont  Guano  for 

Wheat. 
Piedmont  No.   1   R  a  w 

Bone  Meal. 
Piedmont    Pure  Raw 

Bone  Mixture. 


Union  Bridge. . 
New  Windsor.. 

Baltimore  

Germantown  . . 
Ellicott  City. . . 
Cockeysville  . . 
Cockeysville  . . 
Cockeysville  . . 
Baltimore  .... 
Cockeysville  . . 

Baltimore  

Greensboro  . . 

Baltimore  

Baltimore  .  . . 

Baltimore  

Baltimore  

Baltimore  

Baltimore  


*In  Bulletin  No.  49  the  "comparative  value  found'"  was  fjiven  as  $14..59.  when  it  should 
have  been  $16.59  with  the  schedule  of  valuations  then  in  use.  The  "comparative  value 
guaranteed"  was  $15.20. 
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NITROGEN 

Calculated 
as 

AMMONIA. 


c 

3 
O 

k. 


2.01 
1.82 
.68 


1.51 
2.39 
2.84 
1.56 

1.12 
1.33 

2.39 
1.01 
1.04 


2.76 


2.11 
4.12 
1.61 


•a 
c 


3 
O 


1 

2 
1 
1 

li 


2i 

1 

1 


POTASH, 
K  .O. 


c 

3 
O 

k. 


2.35 
2.23 
2.45 


13 

c 

\^ 
c« 
3 

o 


2.48 
2.04 
2.56 
3.23! 
2.12 
1.89 
3.09 
2.36 


2.60 
5.43 
2.02 


.33 
1.45 


1.15 


2i 


PHOSPHORIC  ACID. 


T3 
C 
3 
O 

3 


3  24 
2.05 
1.93 
.89 
.50 
1  22 
3  29 
1 .80 
.99 
.95 
1  36 
.99 
1.05 
3.70 
1.31 
1.40 
1.55 
2.80 
1.39 
1.99 


Available 


Total. 


C 
3 
O 

ll. 


11.01 
9.86 
8.41 
15.76 
12.66' 
11.53 
8.58 
10.14 
11.15 
11.54' 
9.27 
10.58 
14.43 
10.90 
10.82 
8.17 
14.47 
10.88 
11.35 
8.61 


3.32  8.57 


•a 

0) 


3 

o 


10 
10 
9 
14 
11 
9 
8 
9 
9 
11 
9 

10 
14 
9 

10 

8 
13 
11 


C 
3 
O 
L. 


14.25 
12.51 
10.34 
16.65 

! 

13.16 
12.75 
11.87 
11.94 
12.14 
12.49 
10.63 
11.57 
15.48 
13.60 
12.13 
9.57 
16.02 
13.68 


m  12.74 

8  10.60 

  [17.23 

7  11.89 


3 

o 


11 
11 

10 

16 

13^ 

11 

lOi 

11 

12 
10 

12 

15 
14 


9 
14 
15 
\\\ 
10 
18i 
11 


$20.67118.40 


«a3 


<L> 

a 

4)  "O 

3  D 


•  -  3 

5  3 

a  o 
EH 
o 
u 


18.61 
13.67 
11.03 
11.44 
18.59 
19.63 
22.66 
18.35 
,10.16 
16.26 
17.33 
10.10 
21.75 
19.80 
13.87 
10.13 
20.28 
8.64 
17.19 
24.27 
15.88 


18.40 
13.90 

9.80 
10.20 
14.80 
17.00 
20.30 
14.60 

9.90 
15.40 
16.55 

9.80 
21.00 
20.00 
13.40 

9.10 
20.10 

8  55 
15.80 

12.60 
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No. 


4373 
3612 
4482 
4472 
4367 
4370 
4481 
4347 
4348 
4516 
4519 
4493 
4436 
4040 
4426 
4427 
3624 
4435 
4437 
4443 
4428 
4453 
4495 


Name  and  Address  of 
Manufacturer. 


Name  of  Fertilizer. 


Piedmont  Mt  Airy  Guano|Piedniont  Royal  Amnion. 

Co..  Baltimore,  Md.  Bone  and  Potash. 

W.   A.   Pleasants,  Balti 

more,  Md. 


Dorsey's   Tobacco  Fer- 
tilizer 

H.  G.  Wheat  Fertilizer. 


Wheat  Food. 


R.  H.  Pollock,  Baltimore. 
Md. 


F.   E.    Postley,  Smyrna, 
Del, 


Powell  Fert.  and  Chemical 
Co.,  Baltimore,  Md. 

Ramsburg-   Fertilizer  Co. 
Frederick,  Md. 


Ammoniated  Bone  Phos 
phate. 

Dissolved  S.  C.  Bone. . .  . 


Soft  Ground  Bone  

Special  Wheat  Grower. 
Victor  Bone  Phosphate. 
Dissolved  S.  C.  Rock.  . 

L.  &  P.  Phosphate  

Red  Bag  


Alkaline  Phospho-Potas 
slum 

Bone  and  Potash  


Dissolved  Animal  Bone. 


Dissolved   Bone  Super 

Phosphate. 
DissoKed    Bone  .Super 

Phosphate. 
Excelt-ior  Half  and  Half  Germantown 


Place  of 
Sampling. 


Baltimore  

Baltimore  

Baltimore  

Baltimore  

Baltimore  

Baltimore  

Baltimore  

Baltimore  

Baltimore  

Greensboro  . . 
Greensboro. . . 

Baltimore  

Germantown. 
Plane  No.  4. . . 
Silver  Springs 
Silver  Springs 
Kemptown. . . . 


Excelsior  Plant  Food... 
Old  Virginia  Compound 
Pure  Bone  Meal  


Rasin  Fertilizer  Co.,  Balti-,  Acid  Phosphate 
more,  Md. 

Ammoniated  Superphos- 
phate.   


Germantown. . . 

Middletown  

Silver  .Springs. 
Hood's  Mills.. . 
Millington  
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NITROGEN 

Calculated 
as 

AMMONIA. 


c 

3 
O 
IL. 


1.50  1.30 

5.58  

2.06  2 
1.04  1 
2.19  2 


3.54 
1.06 


1.17 
1.50 
.92 


2.05 


1.00 


1.44  1 

2.77  2 

1.78'  \\ 

2.98  3i 


POTASH, 
KaO. 


73 
C 
3 
O 
b. 


2.47  :; 

4.24  

4.08  4 
1.85  2 
2.02  2 


2.33 
1.19 


1.15  1 

1.25  2 

1.51  2 

2.I2I  3 


1.37j  1 
1.08  1 
1.90  2.10 


1.25 


PHOSPHORIC  ACID. 


Available. 


o 


C  I  = 

o  t 


1  10  7.40  6 


5.31 


6.64 


1  38;  8.69 

f  I 
1.54j  7.77 

1.35  9.38 

.55  15.82 


10 
14 


.90 


7.68 


1.50 10.54' 


.44 
..55 
1.46 


10.78 

is.ss'. 

8.28 


2.40!  9.54 
3.O6Ll.08i 


1.45 

5.99! 


13.88 
12.92 
.99  14.73 
.601 18.94 
3.56  11.18 


3.94 
4  06 


11.36 


7 
8 
10 
12 
10 
14 
14 
10 
9 


9.64!  9.36 


.37 14.09,  14 


1.11 


11.02 


8 


Total. 


C 
3 
O 
ll. 


8.50 
11.95 
10.07 

9.31 
10.73 
16.37 
16.58] 
12.04 
11.22 
14.43 

9.74 
II.94I 
14.14 
15.33 
18.91 
15.72 
19.54 
14.74 
15.30 
13.70 
28.08 
14.46 
12.13 


c 


11 

16 
14 
10 
10 


10 


13 
16 


12 
11 
11.56 
23 
15 
9 


ll 

♦J 

^  ®  C 

(Q  (U  01 

O—  s 

^  o 

U 


« 14.8111 3. 70 

29.74^  ■ 

19.50  18.00 


13.36 
18.51 
11.07 


13  00 
18.40 
9.80 


21.861  23.00 
16.65  14.40 


8.83 
9.72 
13.52 
16.25 
16.57 
12.14 
21.47 
10.31 
13.27 
18.29 


7.50 

11.00 
16.80 
12.90 
11.40 
17.20 
9.80 
9.80 
14.80 


22.33j  16.80 
18.50  16.84 
33.82  


9.86 
15.71 


9.80 
13.40 
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No. 


Name  and  Address  of 
Manufacturer. 


Name  of  Fertilizer. 


4478 

4431 

4479 

4526 

4527 

4425 

4349 

4464 

4448 

4449 

4392 

4393 

4342 

4340 

4424 

4365 

4480 

4344 

4352 

4339 

4341 

4511 

4505 


Rasin  Fertilizer  Co.,  Balti- 
more, Md. 


Henry  Reckord  Mfg.  Co., 
Belair,  Md. 


T.  S.  Reese  &  Co.,  Haiti 

more.  Md. 
Reindollar  &  Co.,  Taney- 

town,  Md. 


Rinehart  &  Clemson, Union 
Bridge,  Md. 


Isaac  Robinson,  Baltimore 
Md. 


Bone  and  Potash  Fertili- 
zer. 

Dissolved  Bone  


Empire  Guano  

Dissolved  S.  C.  Bone. 

Fine  Ground  Bone  

Raw  Bone  

Special  Compound. . . . 


Place  of 
Sampling. 


Dissolved  Phosphate  of 

Lime. 
Fish  Phosphate  


Special  Mixture  

No.  2  Bone  Phosphate. 
No.  3  Bone  Phosphate. 
H.  G.  Soluble  Phosphate 
Peerless  Phosphate  ... 

Potashed  Bone  

Pure  Bone  Meal  

Pure  Dissolved  Bone. . 
Pure  Dis.  Raw  Bone... 
Pure  Raw  Bone  


E.  C.  Ross,  Seaford,  Del.. 


Special  Wheat  and  Gras  . 

Phosphate. 
Standard  Dissolved  Bone 

Phosphate. 
H.  G.  /\cid  Phosphate... 

H.  G.  Wheat  Phosphate. 


Baltimore  

Gaithersburg  . 

Baltimore  

Belair  

Belair  

Baltimore  

Baltimore  

Elkton  

Taneytown  

Taneytown  

Union  Bridge... 
Union  Bridge.. 

Baltimore  

Baltimore  

Baltimore  

Baltimore  

Baltimore  

Baltimore  

Baltimore  

Baltimore  

Baltimore  

Aireys  

Princess  Anne. 
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NITROGEN 

Calculated 
as 

AMMONIA. 


POTASH, 
K.O. 


No. 


c 

3 
O 
h. 


4478 

4431 

4479 

4526 

4527 

4425 

4349 

4464 

4448 

4449 

4392 

4393 

4342 

4340 

4434 

4365 

4480 

4344 

4352 

4339 

4341 

4511 

4505 


2.58 
2.52 


2 

2.43 


3.99 
4.82 
2.06 


3 

5.29 
2.03 


C 
3 
O 
ll. 


1.29 


1.69 


2.15 


2.351 
1.45| 
2.06 
1.59 


1 

1.55 
.76 


.561 


2M 
1.57 
2.95 
2.24 


1.54 
1.76 


4.89 
2.62! 
2.64 
4.66 
2.11 
1.02 


.93 


4 

21 
2i 
4 


2.34 
2.03 


1.20 


c 

o 


li 


2.13 


2 
1 

2* 
3.21 


PHOSPHORIC  ACID. 


Available. 


C 
3 
O 

b. 


c 

u 
D 

o 


Total. 


C 
3 
O 
ll. 


-a 

<u 

■4-1 

a 

n! 

2 
tS 


■t->~  ■ 


as 


P  o  o 


a 

3  0) 
—  D 

>  5 

>  2 

D.  O 

EH 

o 

u 


2.7('| 

12.00 

12 

14.70 

13 

$10.23| 

9.85 

3.04 

10.54 

10 

13.58 

12 

19.50| 

16.80 

2.86j 

8.84 

8 

11.70 

10 

19.23 

17. 5& 

2.43 

13.26 

14 

15.69 

9  28 

9.80 

2 


.80 


1.8510.34  10. 6G 

61  15.73  14 

9.26  8 

.80]  9.18:  7 

2.27:  8.97:  8.27 

1  93  9.94  8.09 

i 

1. 07 14. 59  14 

2.38|  7.79'  8 

2.4010.36  10 


25.34  25 

; 20.14  20.38 

I 

12.19  13.18 


3.55  9.63  11 


5.70  9.58 


1.65 
1.20 
3.73 
4.67 


8.11 
10.18 
11.62 

9.70 


11 


Si 
10 
13 
10 


16.34 
10.06.. 

9.98L 
11.24.. 
11.87j.. 
15.66.. 
10.17' 
12.76 
22.32 
13.18 
15.28 
22.86 

9.76 
11.38 
15.35  . 
14.37 . . 


16 


31.64  

25.25   

19.41  19.80 
11.01  9.80 
19.07  16.00 
15.42!  11.00 
19.011  15.42 


17.72 
10.21 


10 
12 
20 
14 
14 
23 
11 


13.58 
9.80 
11.96!  11.80 
9.49  9.40 
28.18  


18.91 
19.78 
28.74 
17.44 
15.75 
8.13 
15.56 


19.70 
19.70 


17.50 
15.60 
9.10 
18.00 
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No. 


4504 

4384 

4388 

4386 

438 

4385 

4383 

4522 

4471 

453; 

4523 

44(i7 

4524 

4532 

4530 

4420 

4485 

4486 

4414 

4483 

4457 

4462 

4455 


Name  and  Address  of 
Manufacturer, 


E.  C.  Ross,  Seaford,  Del.. 

Cliarles  Schaeffer,  West- 
nster,  Md. 


Sco 
to 


tt  Fertilizer  Co.,  Elk- 
n,  Md. 


Sharpless    &  Carpenter, 
Philadelphia,  Pa. 


D.  A.  Sharretts,  York  Road. 
Md. 

G.  W.   Sharretts  &  Co., 
Baltimore,  Md. 


\.   D.  Simmons,  Hagers- 

town,  Md. 
Slingluff  &  Co.,  Baltimore, 

Md. 


Soluble  Bone  Phosphate, 

or  Rock  and  Potash. 
Big  Gun    

Dissolved  S.  C.  Bone. . . . 

Go\ernor  

Leader  

Pure  Raw  Bone  Meal . . . . 

Super  "A"  

Elk  Head  Phosphate.... 

Pure  Dissolved  Bone. . . . 

Pure  Ground  Bone  

Sure  Growth  Super  Phos- 
phate. 

Tip  Top  Soluble  Bone. . . 

Tip  Top  Soluble  Bone 
and  Potash 

Dissolved  Bone  Phos- 
phate. 

No.  1  Bone  Phosphate. . . 

Ammoniated  Superphos- 
phate. 

Ammoniated  Bone  

Fish  Rock  and  Potash. . . 

Wheat  and  Clover  Pro- 
ducer Animal  Bone 

Agencev  Favorite  H.  O. 
D. 

Alkaline  Super  Phos- 
phate. 

Ammoniated  Bone   

Ammoniated  SuperF'hos- 
phate. 


Place  of 
Sampling 


Princess  Anne. 
Westminster. . . 
Westminster .. . 
Westminster ., . 
Westminster. . . 
Westminster. . . 
Westminster. . . 

Rising  Sun  

Elkton  

Aberdeen  

Rising  Sun  

Elkton  

Rising  Sun  

Aberdeen  

Aberdeen  

Baltimore  

Baltimore  

Baltimore  

Hagerstown  . . . 

Baltimore  

Sykesville  

Ellicott  Citi'... 
Sykesville  
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NITROGEN 

Calculated 
as 

AMMONIA. 


c 

3 

o 
ll. 


1.84 


1.57 
1.20 
4.83 
.85 
1.20 
2.51i 
5.06^ 
2.51 


2.76' 
2.38 
1.30 
.65 
.34 
1.48 
2.88 


2.52 
1.57 


1 

4 
f 
1 


3 

2i 

1 

\ 

i 

2 


POTASH, 
KiO. 


2i 

1 


C 

O 
h. 


1.08 
2.08 


2.52 
1.81 


1.35 
1.15 


2.10 


1.81 
4.61 
2.05j 
1.30| 
1.23 
1.04 
6.79 
2.17 
1.76 
2.21 
1.87! 


•o 


3 


2i 


4 
1 


PHOSPHORIC  ACID. 


Available. 


2.29 
1.16 
.92 
.73 
1.43 


1.16 
1.33 
3.26 


2.84 
.79 
1.73 
3.66 
2.0] 
.90 
1.03 
.85 
5.70 


C 
3 
O 
ll. 


11.15 
10.88 
15.48 
9.96 
8.95 


8.25 
10.74 
13.95 


10.32 
15.09 
12.67 
9.36 
9.05 
11.09 
5.28 
4.87 
10.56 


3.54111.50 
.681 10. 61 
2.0410.45 
2.01  11.13 


c 

cS 
O 


10 
10 
14 


7i 


13 


9 

14 
11 

8 
8i 
9 
5 
5 
13 


10 
9 


Total. 


C 
3 
O 
Lk 


13.44 
12.04 
16.40 
10.69 
10.38 
22.35 
9  41 
12.07 
17.21 
23.46 
1 13.16 
15.88 
14.40 
13.02 
11.06 
11.99 
6.31 
5.72 
16.26 
15.04 
11.24 
12.49 
13.14 


rt 

o 


11 


15 


33 
8i 
10 
15 
22 
11 


C 

lit 

Q  CO 
> 


D.  o 

EH 

o 


$  9.35!.$  8.70 
18.94!  18. to 
10.84  9.80 
17.48i  16.  CO 
14.931  12.50 
28.41  


12.61  11.15 
I6.O2:  12  80 

22.78  21.30 

f 

27.28'  


21.09  17.80 
10.56;  9  80 
11.03!  9.70 
23.83I  22.00 
19.04I  1?.00 


16.65 
8.87 
7.31 
24.23 
23.73 
9.32 
21.04 
18.51 


13.00 
7.90 
6.65 

24.00 


11.00 
19.00 
12.20 
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No 


Name  and  Address  of 
Manufacturer. 


Name  of  Fertilizer. 


Place  of 
Sampling. 


Slingluff  &  Co.,  Baltimore, 
Md. 


4417 
4500 
4052 
4418 
4463 
4456 
4416 
4433 


4396;G.   \V.   Stockdale,  Thur- 

i    mont,  Md. 
4395i       **  "  " 


Baltimore  Dissolved 
Bone. 

Bone  and  Potash  

South  Carolina  &  Potash 

Dissolved  S.  C.  Bone  .. 

Half  and  Half  

Pure    Raw    Bone,  Dis- 
solved. 
Special  Bone  Phosphate. 


Universal  Guano. 


4407 
4403 
4404 
4406 
4405 
4391 
4390 
4353 
3619 
4358 
3623 
43S4 
4451 


J.  \V.  Stonebraker  &  Son 
Hagerstown,  Md. 


Ammoniated  SuperPhos 
phate. 

Dissolved  Animal  Bone 
I  Phosphate. 
Bone  Meal  


J.  A.  Stouffer,  New  Wind- 
sor, Md. 


\Vm.  H.  Streett&Co.,  Bal- 
timore, Md. 


Dissolved  Animal  Bone. 

Dissolved  Bone  Phos- 
phate. 
Special  

IStandard  Dissolved  Bone 

Butcher  House  Phos- 
phate. 
Wheat  Grower  


\.  VV.  Sullivan,  Monrovia. 
Md. 


Ammoniated  Dissolved 
Bone. 

Ammoniated  Dissolved 
Bone. 

Ground  Bone  


Ground  Bone  , 

S.  C.  Bone  

Sullivan's  Sure  Success 


Baltimore  

Dover  Bridge. 

Easton  

Baltimore  

Ellicott  City. . 

Sykesville  

Baltimore  

Gaithersburg.. 

Thurmont  

Thurmont  .... 
Hagerstown  . . 
Hagerstown  .  . 
Hagerstown . . 
Hagerstown  . . 
Hagerstown  . . 
New  Windsor. 
New  Windsor. 

Baltimore  

Glencoe   

Baltimore  

Shane   

Baltimore  

Monrovia  
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NITROGEN 

Calculated 

as 

AMMONIA. 


c 

3 
O 


.95 


C9 
3 

o 


2.01 
2.73 
1.15 
1.19 
1.05 
1.31 
4.88 
2.58 
1.05 
2.34 
3.10 
.99 
.70 
1.6£ 
2.06 
4.73 
5.04 


1.82 


If 

2J 

1 

1 

1 

2* 
1 

n 

2 
i 
f 
H 

4 

4 


POTASH. 
KaO. 


c 

3 
O 
Ik 


4) 


.44  1 

I 

1.65!  2 
1.77  


1.73 
2.71 
2.64 


2.26 
4.04 


2.07 


2 

2i 


3.91  3 

2.54|  21 

2.29  2 

2.33  2 


PHOSPHORIC  ACID. 


o 


3 


2.U12.0; 


.67 
.70 
.80 
9.44 
2.15 
1.35 
1.48 
1.6G 
1.80 


3.04 
1.31 
3. 

10.39 
1.48 

1.34 
1.65 
1.70 


Available, 


X! 
C 
3 
O 
L. 


11. 3C 
11.47 
15.89 
8.52 
13.4 
13.15 
ll.OC 
9.36 
9.07 


13.3C 
9.29 
53  10.50 
8.52 
9.26 
10.12 
9.89 
9.95 


1.40  14.86 
3.55  10.63 


Total. 


3 
O 


10 
10 

14 
8 
11 
12 
9 
9 


12 
10 
9 

10 
8 
7i 
9 
9 


14 
10 


C 
3 
O 

u. 


14.17 
11.97 
12.17 
16.69 
18.46 
15.60 
14.50 
12.48 
11.02 
10.87 
20.35 
16.34 
10.60 
14.03 
18.91 
10.74 
11.46 
11.54 
11.6£ 
22.42 
23.14 
16.26 
14.18 


v 
c 


3 

o 


11 


14 

13 


21 


13 

m 

14 

9 

Oi 
10 


17 
17 
IG 


4-"  ■ 

(Bi-X 

k-  ®  C 

gQ.3 


a 

3  9J 
—  il 

>  % 

a  o 

o 
U 


$16.17*14.00 
9.6Si  9.20 

9.93:  

11.12;  9.80 

18.51  13.25 

I 

22.50  19.70 
17.14  15.40 
16.89  14.00 
15.88  14  50 
16.36  14.75 

29.26  

22.25  19.50 
15.22'  16.20 
22.9'7j  22.30 
21.98  17.60 
16.73  13.15 
15.30  13.05 
17.82  15.90 
19.04  13.50 

31.87|  

32.22j  

10.4Cj  9.80 
19.58  18.00 
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MARYLAND  AGRICULTURAL  EXPERIMENT  STATION. 

Table  of  Analysis  and  Valuation  of  Fertilizers  Made  at  the 


No 


4454 
4878 
4496 
4355 
4452 
4050 
4438 
4430 
441 J 
4408 
4409 
4410 
4412 
4497 
4415 
4507 
4509 
4508 
4506 
4498 
4439 
4441 
4048 


Name  and  Address  of 
Manufacturer. 


Susquehanna  Fertilizing 
Co.,  Baltimore,  Md. 


Name  of  Fertilizer. 


R.  B.  Tenney,  Georgetown, 
D.C. 

D.   A.  Thomas,  Hagers- 
town,  Md. 


I.  P.  Thomas  &  Son  Co., 
Philadelphia,  Pa. 


W.  B.  Tilghman  Co.,  Salis- 
bury, Md. 


E.  S.  Truitt,  Salisbury,  Md. 

J.  E.  Tygert  Co.,  Philadel- 
phia, Pa. 
I.   Tyson  &    Sons,  Fred- 
erick, Md. 


Ammoniated  Bone  Phos 
phate. 

Alkaline  Bone  Phos 

phate. 
Crop  Grower  


Pure  Bone  Phosphate  

Superior  Rock  Phosphate 
Superior  Rock  Phosphate 

XXV  Phosphate  

Pure  Ground  Bone  Dust. 

Bone  Mixture  

Dissolved  Bone  

Farmer's  Mixture  

Fine  Raw  Bone  

S.  C.  Bone  

Normal  Bone  Phosphate. 
S.  C.  Phosphate  


Place  of 
Sampling. 


Bone  and  Tankage  Mix- 
ture for  Wheat  &  Grass 
Fish  Mixture  


Mixture  "B"  

Fish  Mixture  XX. . . 
Popular  Phosphate. 


Ammoniated  Superphos- 
phate of  Lime. 

Half  and  Half  Super- 
Phosphate. 

Half  and  Half  


Hood's  Mills  . 
Hampstead  . . . 
Chestertown . . 

Baltimore  

Mt.  Airy  

Crumpton  

Germantown. . 
Gaithersburg.. . 
Hagerstown  . . , 
Hagerstown  . . . 
Hagerstown  . . . 
Hagerstown  . . . 
Hagerstown  . . . 
Price's  Station . 

Hancock  

Salisbury  

Salisbury  

Salisbury  

Salisbury  

Greensboro  . . . 
Barnesville  . . . . 

Frederick  

Park  Mills...  . 


BULLETIN  NO.  52.  FEBRUARY,  1898.  83 
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nitroc;en 
Calculated 
as 

AMMONIA. 


POTASH, 
KjO. 


c 

3 
O 


2.38 


1.17 
2.21 


1.45 
4.74 
2.31 
3.63 
1.55 
4.53 


4) 


3 

o 


.91 


3.07! 
3.29 
3.98; 
2.81 
1.01 
1.53 
.81 
.88 


2 
3 
U 
4 


3 

3i 

3i 

3 

1 

2 

0 


C 
3 
O 
h. 


2.18 
2.23 
1.12 
2.60 


1.22 


3.26 


1.86 


3.32 


2.21 
1.21 
1.45 
2.08 
1.25 
1.98 
.14 

I 

.161 


O 

2 
o 

1 

2 


PHOSPHORIC  ACID. 


3 
O 

3 


Available. 


•73 

■ 

■d 

c 

c 

3 

i-. 

3 

0 

0 

b. 

6 

h. 

2.91  10.47 
l.i;il0.53 


3.55 
6.00 


8.25 
10.41 


1.07  14.98 


.91 
1.43 


16.52 
9.60 


1.99  9.74 
3.75  14.94 


1.93 


.87 
2.63 

.44 
2.85 
1.84 
2.86 
1.45 
1.51 
2. 

1.79 
2.34 


9.12 


15.39 

8.40; 

16.62 
8.64 
8.52 
7.69 
8.39 
6.93I 
23  10.62 
11.71 
11.10 


9 
10 


14 
14 


10 
11 


14 
8i 
14 

8 
6 
8 
8 
7 
7 


Total. 


T3 


3 
O 


CO  fc.'C 

i:  ®  c 


0)  "D 

a  (u 

u 

rt  C 

a  o 
5H 
o 
U 


16.41 
16.05 
17.43 
11.03 
19.75. 
11.73. 
18.69 
11.05'. 
22.95 
16.26. 
11.03 
17.06 


11 

$20.95117.80 

12 

9.83 

9.40 

10 

14.30 

12.80 

11 

22.04 

17.80 

15 

'  10.49 

9.80 

11.55 
15.74 

9.80 
13.55 

10 

24.11 
20.73 

18.00 

15 


27.33;  21. GO 


20i 


91 
16 


16.40 
31.35 
10.77 


14.00 


9.80 


15.50  14  15 
11.63  9.80 


11.49   21.20  18.00 

I  I 

j  10.36  '  20.34;  17.50 

!  10.55  ^  22.22  20.50 

984     10  19.48  19.80 


8.44  8 

12.85  

I3.50I  

I3.4J  


11.81 
18.08 
14.86 
14.84 


11.60 
14.00 
10  50 
14.00 
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MARYLAND  AGRICULTURAL  EXPERIMENT  STATION. 

2'able  of  Analysis  and  Valuation  of  Fertilizers  Made  at  the 


No. 


Name  and  Address  of 
Manufacturer. 


4049 
4442 
4429 
4432 
4440 
4377 
4376 
4510 
4046 
4512 
4518 
4514 
4465 
4450 
4519 
4520 
4521 
4518 
4474 
4359 
4460 
4361 
447: 


J.  Tyson  &Son,  Frederick,  South  Carolina. 
Md. 

Special  Mixture. 


Name  of  Fertilizer. 


Place  of 
Sampling 


Virginia-Carol  inaChemical 
Co.,  Richmond,  \'a. 


Joshua  Walker,  Baltimore, 
Md. 


S  L.Webster  &  Son  Cam- 
bridge, Md. 


Guaranteed    14^^  Acid 

Phosphate. 
Guaranteed    13^  Acid 

Phosphate. 
Special   Compound  for 

Wheat. 
Old  Pittsburg  Am.  Bone 
Bone  Superphosphate 
Victor  Bone  


Acidulated  Bone. 
Acidulated  Bone. 


M.  E.  Wheeler  &  Co  ,  Rut- 
land, Vt. 


Williams  &  Clark  Fertili- 
zer Co.,  New  York. 


No.  2  Ammoniated  Bone 

Phosphate. 
Poudrette  Mixture  

The  Times  Bone  Phos- 
phate. 
Electrical  Dis.  Bone.... 

Royal  Wheat  Grower... . 

Acorn  Brand  Acid  Phos- 
phate. 

Americus  Brand  Pure 

Bone  Meal. 
Dissolved  Animal  Bone 

Dissolved  Bone  and  Pot 
ash. 

Special  Wheat  Grower. 


Robt.  A.  Wooldridge  Co., 
Baltimore,  Md. 


Chieftain. 


Bone  and   Potash  Mix- 
ture. 

Little  Giant  


Pure  Raw  Bone. 


Park  Mills.... 

Frederick  

Rockville  

Gaithersburg. 
Walkersville. 
Hampstead . . 
Hampstead. . 
Secretary .. . . 

Easton  

Cambridge. . . 
Cambridge.. . 
Cambridge.  . 

Elkton  

Monrovia  

Ridgely  

Ridgely  

Ridgely  

Greensboro. . 
Baltimore  . . . 

Baltimore  

Ellicott  Citv. 
Baltimore  . . . 
Baltimore.. . 
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NITROGEN 

Calculated 
as 

AMMONIA. 


c 

3 
O 
b. 


1.02 


c 

o 


1.26  1 
2.60  2.43 


2.04 
.53 
.58 


1.03 


POTASH, 
KaO. 


c 

3 

o 
Ik 


2i 
.51 


5.16^ 
2.59 

1.48 

2.02 


3 

1 

2 


i.oi! 

4.59 


1 

4i 


.74 


1.25 
1.75 
1.59 


c 
d 

3 

o 


PHOSPHORIC  ACID. 


1 

u 


2.38 
2.16 
2.48 


1.70 


3.01 
3 


B 
3 
O 


J3 
3 


2.12 
1.33 
1.77 
1.82 
2.65 


Available. 


C 
3 
O 

u. 


15.06 
11.20| 
14.83 
13.62 
9.07 


I 

3.04  8.62 
1.37  11.33 

1 

2.33 
.90 


•a 

<D 

C 
rt 

rt 
3 

o 


14 
8 

14 

12 
8 
8 

12 


7.93|  13.90 
14,48  13.90 


2.75 
1.2i 
1.54 
.63 
2.34 


6.701 
5.63 
6.20 
15.68 

7.051 


2.02 

2.02; 

2.14 
1.82 
2.59 


2 

li 
2 
•2 


2.46,14.54 


11.17 
10.01 
9.24 


3.31 
3  81 
1.91 
1.95  10.18 
1.07 
1.46  10.46 


11.72 


7 

6^ 
9 

13 
8 
13 


10 
10 
8 
9 
11 
9 


Total. 


C 
3 
O 
Ik 


v 
c 

u 

3 

o 


(8 

gas 


17.18 
12.53 
16.60 
15.44 
11.72 
11.66 
12.70 
10.26 
15.38 
9.45 
6.83 
7.74 
16.31 
9.39 
17.00 
18.25 
14.48 
13.82 
11.15 
12.13 
12.79 
11.92 
20.13 


15 
13 


10 

13 
14.43 
14.43 
9.05 
7.68 
9.C5 

15 
9 

14 

20 

11 

10 
12 
10 

20  i 


0)  "O 
3  a> 
—  u 
a 

>  ^ 

ClO 

EH 

o 

u 


$10.54l|  9.80 


15.53 
10.38 
9.53 
15.16 
19.38 
9.79 
5.55 
10.14 
16.30 
9.86 
11.04 
10.98 
12.7E 
10. 1£ 
27.9E 
20.26 
9.78 
16.46 
19.16 
10.2J 

16. 6e 

26.871 


12.00 
9.80 
8.40 
12.00 
17.59 
10.10 
9.73 
9.73 
15.32 
11.49 
13.76 
9.10 
13.40 
9.10 

17.50 
9.20 

13.00 

15.90 
9.90 

14.40 
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MARYLAND   AGRICULTURAL  EXPERIMENT  STATION. 

Table  of  Analysis  and  Valuation  of  Fertilizers  Made  at  the 


No 


4461 
4380 
4381 
4379 
4382 
4051 


Name  and  Address  of 
Manufacturer. 


Robt  A  VVooldridge  Co., 

Baltimore,  Md 
Zell  Guano  Co..  Baltimore, 

Md. 


Name  of  Fertilizer. 


Triumph    Pure  Bone 

Phosphate. 
Calvert  Guano  


Dissolved  Bone  Phos- 
phate. 

Dissolved  Bone  Phos 
phate  and  Potash. 

Economizer  


Dissolved  Bone  Phos- 
phate. 


Place  of 
Sampling. 


Ellicott  City. 
Westminster. 
Westminster. 
Westminster. 
Westminster. 
Crumpton  . . . 


Note.— In  Bulletin  No.  49  the  "comparative  value  found  of  Zell's  Dissolved  Bone  Phos- 
phate," sample  No.  3!)1:!,  vi^as  printed  $10. OH,  when  it  should  have  been  $1.5  08.  The  "com- 
parative value  guaranteed  was  $14  OU.  These  values  are  calculated  by  the  old  schedule 
as  used  li  Bulletin  No.  49.  By  the  present  schedule  they  would  be  considerably  lower. 
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NITROGEN 

Calculated 
as 

AMMONIA. 


No 


c 

3 
O 
il. 


4461 
4380 
4381 
4379 
4382 
4051 


1.54 
1.00 


1.19 


•a 

<u 
1) 


i 


POTASH, 
KjO. 


c 

3 
O 
11. 


0) 

c 


3.79 
1.67 


4 

n 


.60 
1.19 


PHOSPHORIC  ACID. 


c 

3 
O 


a 


1.36 
2.40 
1.71 
2.01 
1.35 
3  03 


Available. 


C 
3 
O 
h. 


9.30 
10.11 
14.79 
13.12 
11.05 
15.51 


D 

c 

u 

3 

O 


9 
14 
12 

9 
14 


Total. 


C 
3 
O 
b. 


10.66 
12.51 
16.50 
ll5.1j' 
12.4C 
17.54 


3 
O 


9 
11 
16 
14 
11 


II 

h.  O  r 


a 

3  ^ 

> 

>  3 

M 

o 

u 


$18.25$16  90 


15.74 
10.35 
10.18 


13.55 
9.80 
9.80 


16.35j  13  80 
10.851  9.80 
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Bulletin  No.  52,  February,  i8g8. 
Table  Showing  the  Mechanical  Analysis  of  Ground  Bone. 

(The  Chemical  Analysis  is  Given  in  Pi  ecedina  Table.) 


No. 


Name  And  Address  of 
Mancfactuekr. 


4181 

410' 

4238 

4133 

43!«1 

4239 

43fll 

4124 

4103 

4281 

4106 


Namk  of  Fertilizbk. 


Alexandria  Fertilizer  and  Pure  Raw  Bone  Meal  

Chemical  Co.,Alexandria,Va. 
Baugh  &  Sons  Co.,  Baltimore,  Bone  Meal,  Warranted  Pure. 

Md. 

The  Berg  Co.,  Philadelphia,  Pa  [Kaw  Bone  Fine  


J.  BuUock  &  Son,  Baltimore,  Pure  Ground  Raw  Bone.. 
Md. 

Chemical  Co.,  of  Canton,  Baltl-  Baker's  Standard  Ground  Bone 
more,  Md. 

E.  A.  Clendennin  &  Bro.,  Co-lFine  Ground  Bone  

loro,  Md. 

"  "  "         "       Pure  Ground  Bone  


Ed.  L.  Coulson,  Baltimore,  Md.  Pure  Fine  Ground  Bone. 

Detricli  Fertilizer  &  Chemical 

Co.,  Baltimore,  Md. 
Eureka  Fertilizer  Co.,  Perry - 

vine,  Md. 
Griffith  &  Bovd,  Baltimore,  Md 


Pure  Fine  Ground  Animal 
Bone. 

Bone  Meal  


411,5  Griffith,  Turner  &  Co.,  Balti 

I   more,  Md. 
4166  Hanover  Bone  Fertilizer  Co.. 
•   Hanover,  Pa. 
S.  M.  Hess  &  Bro.,  I'hiladel- 

phia.  Pa. 
J.  Horner,  Jr.  &:  Co.,  Baltimore, 
Md. 

Hubbard  &  Co.,  Baltimore,  Md. 

Lazaretto  Guano  Co.,  Balti- 
more, Md. 


4249 
4100 
4221 
4313 
4235 
4187 
4173 
4343 
4:345 
4421 
4428 
452' 
4425 
4365 
4352 
4385 
4531 
4407 


Lister  Agricultural  Chemical 

Works,  Newark,  N.  J. 
Joseph  Lister,  Chicago,  111. 

Miller  Fertilizer  Co., Baltimore 
Md. 


Strictly  Pure  Raw  Bone  Meal.. 

Pure  Bone  Meal  

Ground  Bone  

Slaughter  House  Bone  Dust.... 
Warranted  Pure  Raw  Bone  — 

Harford  Bone  

Pure  Ground  Bone   

Pure  Raw  Bone  Meal  

Pure  Bone  Meal.   

Ground  Bone  

Ground  Bone  


.X3 

as 


15 


Piedmont— Mt.  Airy  Guano  Co., 

Baltimore,  Md. 
Ramsburg  Fertilizer  Co.,  Fred 

erick,  Md. 
Henry  Reckord  Mfg.  Co.,  Bel 

air,  Md, 


Isaac  Robinson, Baltimore,  Md. 

Isaac  Robinson, Baltimore,  Md. 

Chas.  Schaeffer,  Westminster, 
Md. 

Scott  Fertilizer  Co.,  Elkton,Md. 

J.W.  Stonebraker,Hagerstown, 
Md. 


Pure  Bone  Meal  

Fine  Ground  Bone  — 

Haw  Bone  

Pure  Bone  Meal  

Pure  Raw  Bone  

Pure  Raw  Bone  Meal. 
Pure  Ground  Bone.... 
Bone  Meal  

I 


Fir 
Less  than 

Fine-Mi 
1-25  to  1- 

Medl 
1-25  to  1- 

Coal 
Larger  thar 

1 

40 

42 

18 

00 

46 

35 

19 

00 

!  28 

30 

29 

13 

i  " 

26 

33 

00 

35 

21 

00 

15 

38 

33 

14 

16 

38 

31 

15 

45 

21 

34 

00 

40 

37 

23 

00 

62 

27 

1^ 

00 

23 

20 

57 

00 

30 

20 

50 

00 

31 

47 

22 

00 

17 

32 

41 

10 

ii  37 

28 

35 

00> 

,  22 

25 

53 

00 

35 

26 

39 

00' 

'1  18 

25 

57 

00 

'i  36 

33 

31 

00 

1 

39 

16 

00 

50 

24 

26 

00 

.  44 

30 

26 

00 

1  45 

i  22 

33 

00 

68 

26 

6 

00 

.  50 

31 

15 

4 

36 

53 

00 

.[  24 

30 

46 

00 

■!  31 

27 

42 

00 

24 

36 

40 

00 

:  15 

26 

49 

10 

ii 

29 

25 

00 
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Table  Showing  Mechanical  Analysis  of  Ground  Bone — Continued. 


No. 


4358 
3623 
4430 
4410 
4520 
4473 


Name  and  Address  of 
Manufactcrkk. 


W.  H.  Street  &  Co.,  Baltimore. 
Md. 


K.  B.  Tenney,  Georgetowu.D.C. 

D.  A.  Thomas,  Hagerstown, 
Md. 

Williams  &  Clark  Fertilizer 
Co.,  New  York. 

Robert  A.  Wooldridge  Co.,  Bal- 
timore, Md. 


Name  of  Fertilizer. 


Ground  Bone  

Ground  Bone  

Pure  Ground  Bone  Dust  

Fine  Raw  Bone  

Americus  Brand  Pure  Bone 

Meal  

Pure  Raw  Bone  


58 
46 
11 
48 
41 
30 


25 
36 
27 
37 
36 


IT 

18 
62 
15 
24 
34 


to" 

03  M 


00 
00 
00 
00 
00 
00 
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MABTLAND  AGRICULTURAL  EXPERIMENT  STATION. 


LIST  OF  FEETILIZEES  LICENSED  FOR  SALE  IN  MARYLAND 
FOR  THE  YEAR  EXDIXU  FEBRUARY  1,  1898. 

(Supplement  to  List  Published  in  Bulletin  No.  49,  August,  1897.) 

ALEXANDRIA    FERTILIZER    AND    CHEMICAL  COMPANY^ 

ALEXAXDRIA,  VA. 
Pure  Raw  Bone  Meal. 

BAUGH  &  SONS  CO.,  BALTIMORE,  MD. 

Fish  Phosphate. 
Special  Mixture. 

B.  A.  BETTS,  CHEWSVILLE,  MD. 

Jos.  Lister's  Fine  Ground  Bone. 

A.  D.  BIRELY  &  SONS,  LADIESBFRG,  MD. 

No.  1  Ammoniated  Bone  Phosphate. 
No.  2  Dissolved  Bone. 

JOHN"  BULLOCK  &  SON,  BALTIMORE,  MD. 
Pure  Ground  Raw  Bone. 

HENRY  COPE  &  CO.,  LINCOLN  UNIVERSITY,  PA 

Ammoniated  Bone  Phosphate. 
Potato  and  Corn  Phosphate. 

CROCKER  FERTILIZER  AND  CHEMICAL  CO.,  BUFFALO,  N.  Y. 
High  Grade  Cereal  Guano. 

E.  E.  DE  LASHMUTT,  FREDERICK,  MD. 
Delashmutt's  ]\Iixture. 

DETRICK  FERTILIZER  AND  CHEMICAL  CO.,  BALTIMORE,  MD. 

Alkaline  Bone. 

Carroll  Mixture. 

Emorv-'s  Bone  and  Potash. 

Fish  Mixture. 

P.  &  B.  Special  Fertilizer. 
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J.  W.  DOESEY,  ELLICOTT  CITY,  MD. 
Dorsey's  Mixture  "D." 

DRAPER,  DAVIS  &  CO.,  MILFORD,  DEL. 

Jumbo  Phosphate. 
Rock. 

XX  Raw  Bone  Phosphate. 

THOS.  W.  ELIASON,  CHESTERTOWJT;  MD. 

Chester  Compound. 
M.  P. 

No.  1  Compound. 
Our  Special. 

FARMERS'  FERTILIZER  CO.,  WESTMINSTER,  MD. 
Pure  Dissolved  Bone. 

GRIFFITH,  TURNER  &  CO.,  BALTIMORE,  MD. 
Pure  Raw  Bone  Meal. 

HUBBARD  &  CO.,  BALTIMORE,  MD. 

Climax  Super  Phosphate. 
Crescent  Soluble  Crop  Producer. 
Dissiolved  Raw  Bone. 
Warranted  Pure  Bone. 

T.  R.  HUBBARD  &  CO.,  BALTIMORE,  MD. 
Special  Mixture. 

M.  P.  HUBBARD  &  CO.,  BALTIMORE,  MD. 

Celebrated  Dissolved  Bone  Phosphate. 
Farmers'  Acme. 
Farmers'  Old  Economy. 

THOS.  C.  HUNTER,  WHITE  HALL,  MD. 

Ext.  Ammioniated  Bone  Phosphate. 

S.  L.  LAMBERD  &  CO.,  BALTIMORE,  MD. 
S.  L.  Lamberd  &  Co.  Favorite. 

A.  A.  LECHLIDER,  HAGERSTOWN,  MD. 

Eagle  Bone  Phosphate. 
Soluble  Bone. 
S.  C.  Bone. 
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LISTEE'S  AGEICULTUEAL  CHEMICAL  WOEKS,  NEWAEK,  N.  J. 

Animal  Bone  and  Potash. 
Special  Crop  Producer. 
Special  for  Wheat  and  Grass. 
Special  for  Wheat. 
Success  Fertilizei'. 

W.  A.  McKENNEY,  CENTEEVILLE,  MD. 
Compound. 

No.  1  D  Wheat  Fertilizer. 
Soluble  No.  3  Phosphate. 

MONUMENTAL  CHEMICAL  COMPANY,  BALTIMOEE,  MD. 

Monumental  Acid  Phosphate. 
Soluble  Bone  Phosphate  and  Potesh. 
Wm.  Penn,  Crop  Grower. 

MILLEE  FEETILIZEE  COMPANY,  BALTIMOEE,  MD. 

Special  Wheat  Grower. 
Ground  Bone. 
W.  G.  Phosphate. 

OBEE  &  SONS,  BALTIMOEE,  MD. 

Hood's  Special  ]\Iixture. 

Gassaway's  Ammoniated  Dissolved  Bone. 

Linthicum's  Special  Mixture. 

Shairett's  Standard  Dissolved  S.  C.  Eock  Phosphate. 
Valiant's  Ammoniated  Wheat  Grower.  • 

WM.  A.  PLEASANTS,  BALTIMOEE,  MD. 

H.  G.  AVheat. 
Wheat  Food. 

PIEDMONT-MT.  AIEY  GUANO  CO.,  BALTIMOEE,  MD. 

Piedmont  No.  1  Eaw  Bone  Meal. 
Piedmont  Dissolved  Animal  Bone. 

EAMSBUEG  FEETILIZEE  CO.,  BALTIMOEE,  MD. 
Excelsior  Half  and  Half. 

ISAAC  EOBINSON,  BALTIMOEE,  MD. 

Pure  Dissolved  Eaw  Bone. 

Peerless  Phosphate. 

Special  Wheat  and  Grass  Phosphate. 

SCOTT  FEETILIZEE  CO.,  ELKTON,  MD. 
Elk  Head  Super  Phosphate. 
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G.  W.  SHARRETTS  &  CO.,  BALTBIORE,  MD. 
Sharretts'  Climax  Fertilizer. 

SLINGLUFF  &  CO.,  BALTIMORP],  MT). 
Bone  and  Potash. 

J.  W.  STONEBRAKER  &  SON,  HAGERSTOWN,  MD. 

Bone  Meal.  •'' 
Dissolved  Animal  Bone. 
Dissolved  Bone  Phosphate. 
Special. 

Standtird  Dissolved  Bone. 

JOS.  A.  STOUFFER,  NEW  WINDSOR,  MD. 

StoufPer's  Butcher  House.  ' 
S'touffer's  S'oluble  Wheat  Grower. 

D.  A.  THOMAS,  HAGERSTOWN,  MD. 

Bone  Mixture. 
*       Dissolved  Bone. 
Famiers'  Mixture. 
Fine  Raw  Bone. 
S.  C.  Bone. 

J.  E.  TYGERT  &  CO.,  PHILADELPHIA,  PA. 
Popular  Phosphate. 

J.  TYSON  &  SON,  FREDERICK,  MD. 

Tyson's  S.  C. 
Tyson's  Special. 

E.  S.  VALIANT  &  SONS,  CHURCH  HILL,  MD. 

High  Grade  Bone  Phosphate. 

ROBERT  A.  WOOLDRIDGE  &  CO.,  BALTIMORE,  MD. 
Pure  Raw  Bone. 


LIST  OF  BRANDS  OF  FERTILIZERS  LICENSED  FOR  SALE  IN 
MARYLAND  FOR  THE  YEAR  ENDING  FEBRUARY  1,  1899 

(Corrected  to  February  18,  1898.) 

BALTIMORE  GUANO  CO.,  BALTIMORE,  MD. 

Farmers'  Dissolved  Bone. 

B.  G.  Ammoniated  Bone  Phosphate. 
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THE  BERG  CO.,  PHlLADELrillA,  PA. 
Berg's  $'<J5  Bone  Manure. 
Berg's  Pure  Raw  Bone  Fine. 

JAS.  BONDAY,  Jr.,  &  CO.,  BALTIMORE,  MD. 
Kainit. 

]\ruriate  of  Potash. 
Sulphate  of  Potash. 

BRUMFIELD  &  FOSTER,  COLORA,  MD. 

Hard  Times  Ammoniated  Phosphate. 

CHEMICAL  CO:\IPANY  OF  CAXTON,  BALTIMORE,  MD. 
Dissolved  Animal  Bone. 
Soluble  Bone  and  Potash. 

CROCKER  FERTILIZER  AND  CHEMICAL  CO.,  BUFFALO,  N.  Y. 
New  Rival  Ammoniated  Super  Pli'osphate. 
Potato,  Hop  and  Tobacco  Phosphate. 
Practical  Ammoniated  Super  Phosphate. 

KUFUS  K.  DAA^  BROWNING  SVILLE,  MD. 
Ammoniated  Bone  Phosphate. 

DETRICK  FERTILIZER  AND  CHEMICAL  CO.,  BALTIMORE,  MD. 
Ammoniated  Bone  Phosphate. 
Corn  Fertilizer. 
Dissolved  Bone. 
Dissolved  S.  C.  Bone. 
Farmers'  Friend. 

Fanners'  New  Method  Phosphate. 

Fish  Mixture. 

Detrick  Gold  Eagle. 

Imperial  Comjiound. 

Potato  Fertilizer. 

Pure  Raw  Bone. 

Royal  Crop  Grower. 

Sea  Fowl  Guano. 

Soluble  Bone  Phosphate  and  Potash  Fertilizer. 

Special  ]\Iixture. 

Standard  Potato  Fertilizer. 

Yegetator  Ammoniated  Super  Phosphate. 

Wheat  Fertilizer. 

LOUIS  F.  DETRICK,  BALTIMORE,  MD. 
Bone  and  Potash  Mixtnre. 
Kangaroo  Komplete  Jvompound. 
Sockless  and  Shoeless  Fertilizer. 
Orchilla  Gnano. 
Silver  Gray  A.  A.  Phosphate. 
XXtra  Acid  Phosphate. 
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DUDLEY  &  CAEPENTER,  BALTIMORE,  MD. 
California  Tobacco  Compound. 
Dissolved  S.  C.  Bone. 
Soluble  Bone  Phosphaite. 
Special  Tobacco  Plant  Guano. 
Special  Wheat  Mixture. 

DAVID  ENGLAR,  JR.,  MEDFORD,  MD. 
No.  3  Bone  Phosphate. 

ENGLAR  &  RINEHART,  LINWOOD,  MD. 

Ammoniated  Bone  Phosphate  No.  1. 
Ammoniated  Bone  Phosphate  No.  2. 

FARMERS'  FERTILIZER  CO.,  WESTMINSTER,  MD. 
Acid  Phosp'hate. 
No.  1  Bone  Phosphate. 
No.  2  Bone  Phosphate. 
No.  3  Bone  Phosphate. 
XX  Bone  Phosphate. 

AV.  S.  FARMER  &  CO.,  BALTIMORE,  MD. 
B.  &  P.  Phosphate. 
Clyde. 

Harvest  Queen. 
Standard. 

Tobacco  -and  Potato  Guano. 

N.  I.  GORSUCH  &  SON,  WESTMINSTER,  MD. 
Westmins»ter  Diseiolved  Bone. 
Westminster  3  XXXX. 

GRIFFITH,  TURNER  &  CO.,  BALTIMORE,  MD. 

Animal  Bone  Phosphate.   Soft  Ground  Bone. 
Ammo.  Alka.  Plant  Food.  High  Grade  Acid  Phosphate. 
Ammoniated  Butchers'  Bone  Phosphate. 
Dissolved  Bone. 


HANWAY  &  KEEN,  BEL  AIR,  MD. 
Special  Mixture. 
Standard  High  Grade  Guano. 

HANOVEH  BONE  FERTILIZER  CO.,  HANOVER  ,PA. 
Blood  and  Bone  Compound. 
Disolved  Bone  Phosphate. 
Excelsior  Combined. 
Farmers'  Crop  Winner. 
Pure  Bone  Meal. 
S.  C.  Rock. 
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S.  M.  IIESS  &  BEO.,  PHILADELPHIA,  PA. 

AiTunoniatcd  Bone  Sup.  Phosphate. 

Ground  Bone. 

Keystone  Bone  Phosphate. 

Potaibo  and  Truck  Manure. 

Soluble  Bone  and  Potash  Phosphate. 

Special  Compound. 

JOSHUA  HOKNER,  Jr.,  &  CO.,  BALTIMORE,  MD. 

Ammoniated  Raw  Bone  Sup.  Phosphate. 
Cultivator. 

Dissolved  Slaughter  House  Bone  Dust. 
Slaughter  House  Bone  Dust. 
Virga.  Tobacco  Sustain. 

T.  R.  HUBBARD  &  SON,  CHESTERTOWN,  MD. 

Imperial  Compound. 
Peerless  Fertilizer. 
Special  Mixture. 
Victor  Phosphate. 

M.  P.  HUBBARD,  BALTIMORE,  MD. 

Ammo.  Bone  and  Potash. 
HaiTcst  King. 

S.  L.  LAMBERD,  BALTIMORE,  MD. 

Boss. 
Favorite. 


LAZARETTO  GUANO  CO.,  BALTIMORE,  MI). 
Alkaline. 

Ammo.  Bone  Plvosphate. 
Bone  Compound. 
Crop  Grower. 
Di^siolved  Animal  Bone. 
I]arly  Trucker. 

Fnm-tl)e  and  Linthicum  IMixture. 

Harford  Bone. 

Pure  Dissolved  S.  C. 

Pure  Ground  Animal  Bone. 

Retriever. 

Spesial  Tobacco  and  Potato. 

J.  H.  LONGFELLOW,  GREENSBORO,  m). 
Wheat  Grower. 
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MArES  FORMULA  &  PERUVIAN  GUANO  CO.,  NEW  YORK. 

Complete  jManiire,  "A"  Brand. 
Potato  Manure. 

Vegetable  Manure  or  Complete  Manure  for  Light  soils. 

J'.  MAYNARD,  BALTIMORE,  MD. 

High  Grade  Truckers'  Pride. 
High  Grade  Maynard's  Choice. 

MARYLAND  FERTILIZER  &  MANUFACTURING  CO.,  BALTI- 
MORE, MD. 

Alkaline  Bone. 
Ammo.  Bone. 

Bone  and  Super  Pho.'^phate. 
Dissolved  Animal  Bone. 
Dissolved  Phosphate. 
Dissolved  S.  C.  Bone. 
Fine  Ground  Animal  Bone. 
Globe  Complete  Manure. 
Linden  Super  Phosphate. 
0.  K.  Ammoniated  Fertilizer. 
Potato  Food. 

Sangston's  Cereal  and  Plant  Food. 

GEO.  W.  MILLER,  BALTIMORE,  MD. 
]\Iiller's  Mixture. 

Miller's  Wheat,  Corn  and  Grain  Grower. 

MARYLAND  GRANGE  AGENCY,  BALTBIORJ-:,  MI). 

No.  2  Corn  and  Potato  Fertilizer. 
No.  1  Agency's  Favorite. 

F.  MEHRING,  BRUCEVILLE,  MD. 

Acid  Phosphate. 
Dissolved  Raw  Bone. 
Emmerts'  Half  and  Half. 
General  Crop  GroAver. 
$26.00  Phosphate. 

GEO.  R.  MOWELL,  GLENCOE,  MD. 

Standard  Bone  Phosphate. 
Pure  Dissolved  S.  C.  Rock. 

J.  B.  NICHOLS,  BALTIMORE,  MD. 
Farmers'  Friend. 
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NORTH  WESTERN  FERTILIZER  CO.,  CHICAGO,  ILL. 

Aimno.  Dissolved  Bone. 
Prairie  Phosphate. 
Pure  Ground  Bone. 

G.  OBER  &  SONS,  BALTIMORE,  MD. 

Ammo.  Wheat  and  Grass  Grower.  • 

Avondale  Animoniated  Dissolved  Bone. 

Dissolved  Animal  Bone. 

Dissolved  Bone. 

Dissolved  Bone  Phosphate. 

Dissolved  Bone  Phosphate  and  Potash. 

Farmers'  Mixture. 

Fanners'  Standard  Anmioniated  Phosphate. 
I  Fish  Bone  and  Potash  Mixture. 

Pure  Bone  Meal. 
Special  Ammo.  Dissolved  Bone. 
Special  Plant  Food. 
Special  Compound  for  Tohacco. 

PATAPSCO  GUANO  CO.,  BALTIMORE,  MD. 

Baltimore  Soluble  Phosphate. 

Coon  Brand  Guano. 

Dissolved  Raw  Bone. 

Early  Trucker. 

Grain  and  Grass  Producer. 

Grange  Mixture  Dissolved  Bone  Phosphate. 
^  Patapsco  Tobacco  Fertilizer, 

i  Patapsco  Ammoftiaited  Com  Fertilizer. 

Pure  Ground  Bone. 

Pure  Dissolved  S.  C.  Bone. 

Sea  Gull  Guano. 

Special  Wheat  Compound. 

Tobacco  and  Potato  Fertilizer. 

PIEDMONT  MT.  AIRY  GUANO  CO.I,  BALTIMORE,  MD. 

Dissolved  S.  C.  Bone. 
Insula  Guano  for  Corn  and  Oats. 
'  Piedmont  Potato  Producer. 

■  Piedmont  Dissolved  Bone  Phosphate  Potash  Goods. 

Piedmont  Guano  for  Tobacco. 
Piedmont  RotoI  x\mmoniated  Bone  and  Potash. 
Piedmont  Raw  Bone  ]\Iixture. 

RASTN  FERTILIZER  CO.,  BALTIMORE,  IW. 

Ammom'aited  Alkaline  Phospliate. 
Ammoniated  Super  Phosphate. 
Bone  a.nd  Potash. 
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Dissolved  S.  C.  or  Acid  I'liospliate. 

Empire  Guano. 

Ground  Bone. 

Kasin's  Dissolved  Bone. 

Truck  Guano. 

Walkers  Old  rittsl)urg  Phosphate. 
Walkers  Economical  Bone. 
AValker's  Dissolved  Bone  Phosphate. 
Walker's  S.  C.  Phosphate. 
Walker's  Victoria  Bone. 

W.  E.  EOBINSON,  VALE,  MD. 

Tomato  Grower. 
Vegetable  Fertilizer. 

SHARPLESS  &  CAEPENTER,  PHILADELPHIA,  PA. 

No.  1  Bone  Phosphate. 

Dissolved  Bone  Phosphate. 

Gi'lt  Edge  Potato  and  Tobacco  Manure. 

SLINGLUFF  &  CO.,  BALTIMORE,  MD. 

Ammoniated  Bone. 

Dissolved  S.  C.  Bone. 

McAfee's  Potato  Grower. 

McAfee's  Standard  Ammoniated  Bone. 

Special  Bone  Phosphate. 

Spinach  Grower. 

Tobacoa  Bed  Fertilizer. 

Top  Dresser. 

Tnickers' '  Farorite. 

Universal  Guano. 

SOUTHERN  FERTILIZING  CO.,  YORK,  PA. 

Ammo.  Dissolved  Bone. 
Disvsolved  Bone  Phosphate. 
Export  Bone  and  Pota.^i. 
Farmei-'s  Choice  Brand. 
Gardeners'  and  Truekeiis'  Delight. 
General  Crop  Grower. 
Pure  Bone  Meal. 
Pure  Ground  Bone. 
Special  Potato  Grower. 

SUSQUEHANNA  FERTILIZER  CO.,  BALTIMORE,  MD. 

Alkaline  Bone  Phosphate. 
Ammo.  Bone  Phosphate. 
Crop  Grower. 
Potato  Phosphate. 
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Pure  Bone  Phospliate. 
Pure  Ground  Bone. 
Superior  Eock  Phospliate. 
Soluble  Bone  and  Potash. 
XXV  Phosphate. 

JT.  S.  TAVEAU  &  CO.,  BALTIMOEE,  MD. 

Allenton  Guano. 
Special  Compound. 
Special  Compound  No.  2. 

W.  B.  TILGHMAN  &  CO.,  SALISBURY,  MD. 

Bone  Tankage  ]\ri.\iure. 
Fish  Mixture. 
Fish  Mixture  "B." 

E.  S.  TRIJITT,  SALISBURY,  MD. 

Fisli  Mixture  XX. 

TYGERT- ALLEN  FERTILIZING  CO.,  PHILADEDPHIA,  PA. 

Dissolved  S.  C.  Rock. 
Star  Bone  Phosphate. 
Star  Bone  and  Potash. 

Standard  Bone  Phosphate.  , 

U.  E.  WHEELER  &  CO.,  RUTLAND,  VT. 

High  Grade  Electrical  Dissolved  Bone. 
High  Grade  Corn  Fertilizer. 
High  Grade  Grass  and  Oats. 
High  Grade  Potato  Manure. 
High  Grade  Royal  Wheat  Grower. 

WILLIAMS  &  CLARK  FERTILIZER  CO.,  NEW  YORK. 

Acorn  Brand  Acid  Phosphate. 
Royal  Bone  Phosphate. 
Dissolved  Bone  and  Potash. 
Prolific  Crop  Producer. 

F.  M.  WILSON  &  CO.,  POCOMOKE  CITY,  MD. 

Favorite  Truck  Fertilizer. 

Peninsula  Ammoniated  Super-Pbosphate. 

ROBT.  A.  WOOLDRIDGE  &  CO.,  BALTIMORE,  MD. 

Buffalo. 
Chieftain. 
Dissolved  Bone. 
Double  Quick. 
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Florida  Acid  Pliiosphatc. 
Liberty  Bell  ratash  Mixture, 
little  Giant. 

Special  Potato.  » 
Trill  mpli. 
Tuekahoe  Bone. 

ZELL  GUANO  CO.,  BALTIMOEE,  MD. 

AmiHoniated  Bone  Super-Phosphate. 
Calvert's  Guano. 
Dissiolved  Bone  Phosphate. 
Dissolved  Bone  Phosphate  Potash. 
Economizer. 

Pure  Ground  Raw  Bone. 

Special  Compound  for  Potatoes  and  Vegetables. 


Fertilizer  Law  of  Maryland. 


CHAPTER  397. 

AN  ACT  to  repeal  sections  one,  two,  three,  four,  five,  six,  seven, 
eight,  nine,  ten  and  eleven,  of  Article  sixty- one,  of  Public  General 
Laws,  entitled  "Manures  and  Fertilizers,"  as  amended  and  re- 
enacted  by  Chapter  three  hundred  and  eighty-seven,  Acts  of 
1890,  and  to  re-enact  the  same  with  amendments. 

Section  1.  Be  it  enacted  by  the  General  Assembly  of  Mary- 
land, That  sections  1,  2,  3,  4,  5,  6,  7,  8,  9,  10  and  11,  of  Article 
61,  of  the  Code  of  Public  General  Laws,  as  amended  and  re-enacted  by 
Chapter  387,  of  Acts  of  1890,  be  and  the  same  are  hereby  repealed  and 
re-enacted  to  read  as  follows: 

Section  1.  That  the  term  fertilizer,  as  used  in  this  Act,  shall  be 
held  to  mean  any  commercial  fertilizer,  or  any  article,  substance  or  mix- 
ture sold,  offered  or  exposed  for  sale  for  manurial  purposes  within  this 
State,  of  which  the  selling  price  shall  be  more  than  ten  dollars  jier  ton  of 
two  thousand  pounds. 

That  the  term  brand,  as  used  in  this  Act,  shall  be  held  to  mean 
the  name  under  which  the  commercial  fertilizer  is  sold,  together  with 
the  statement  of  the  jiercentage  of  valuable  ingredients  contained  therein. 

That  the  professor  in  charge  of  the  Chemical  Department  of  the 
Maryland  Agricultural  College  shall  be  e,r-oj?c/o  State  Chemist,  or  (that 
the  term  State  Chemist,  as  used  in  this  act,  sliall  mean  the  professor  in 
charge  of  the  Chemical  Department  of  the  Maryland  Agricultural  Col- 
lege.) 

Sec.  2.  And  be  it  enacted.  That  before  any  fertilizer  is  sold, 
offered  or  exposed  for  sale  within  the  State,  the  following  conditions 
must  be  complied  with:  (1)  The  importer,  manufacturer,  manipulator, 
dealer  or  agent  shall  take  out  a  license  for  the  sale  of  fertilizer,  Avhich 
license  shall  be  rated  upon  the  number  of  brands  contemplated  to  be 
sold  at  the  rate  of  tif<teeu  dollars  for  each  brand ;  said  license  to  be  pre- 
pared and  furnished  by  the  Comptroller  of  the  Treasury,  and  to  be 
issued  at  any  time,  to  be  good  until  the  first  day  of  February  following; 
provided,  that  Avhen  any  such  importer,  manufacturer  or  manipulator 
shall  have  taken  out  a  license  as  herein  provided,  it  shall  not  be  neces- 
sary for  any  other  person,  as  his  agent  or  representative,  to -take  out  a 
license  to  sell  the  fertilizers  provided  for  by  the  party  who  has  taken  out 
such  license.  (2)  Every  bag,  barrel  -  or  package  of  fertilizer,  and  every 
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parcel  oi*  lot,  if  sold  in  bulk,  mast  bear  in  legible  print,  or  be  accompa- 
nied by  a  clear  and  true  statement  showing  the  net  pouiuls  of  fertilizer 
'u  the  packag'e  or  lot,  the  name,  brand  or  trade-mark  under  which  the 
fertilizer  is  sold,  the  name  and  address  of  the  importer,  manufacturer  or 
manipnlator,  the  place  of  manufacture  or  manipulation,  and  a  chemical 
analysis  stating  the  per  centum  of  the  minimum,  and  only  the  minimum, 
contained  therein  of  nitrogen  or  its  equivalent  in  available  ammonia,  of 
potash  soluble  in  distilled  water,  and  of  available  phosphoric  acid. 

Sec.  3.  And  be  it  enacted.  That  any  failure  to  comply  with  any 
or  all  of  the  conditions  provided  in  section  two  of  this  Act,  shall  be 
punishable  by  a  tine  of  one  hundred  dollars  (SlOO)  for  the  first  olfence, 
and  of  two  hundred  dollars  ($200)  for  every  sulasecjuent  offence. 

Sec.  4.  And  be  \f  ciiticted.  That  any  person,  firm  or  company 
selling  or  offering  for  sale  any  fertilizer  in  this  State,  or  intending  so  to 
do,  and  not  licensed  by  the  Comptroller  as  provided  by  this  Act,  shall 
on  and  before  the  thirty -first  day  of  July  in  each  and  every  year,  send 
his  or  their  name  or  names  with  the  postotfice  address  and  the  names 
of  the  kinds,  brands  and  trade-marks,  and  of  the  maniifaeturer,  im- 
porter or  manipulator  of  each  fertilizer  sold  or  proposed  to  be  sold  to  the 
Maryland  Agricultural  College,  and  the  same  shall  he  registered  in  suit- 
able books  kept  for  that  purpose,  and  any  failure  to  comply  with  the 
provisions  of  this  section,  shall  be  punishable  by  a  tine  of  twenty-five 
dollars  (835)  for  the  first  offense  and  of  fifty  dollars  ($50)  for  every 
subsequent  offense. 

Sec.  5.  And  be  it  enacted,  That  it  shall  be  duty  of  the  Maryland 
Agricultural  College  to  analyze  without  cost  or  charge,  all  samples  of 
fertilizer  sent  to  it  for  the  purpose  of  being  analyzed  by  any  person  oi" 
persons  purchasing  or  procuring  the  same  in  this  State  for  his  or  their 
:ise  or  uses;  provided,  such  persons  are  not  interested  in  the  analysis  de- 
sired other  than  a  consumer,  of  which  affidavit  shall  be  made  and  shall 
accompany  each  sample  or  brand;  and  furthei',  such  samples  are  taken 
and  sent  as  described  by  this  Act  and  free  of  cost  of  transportation  to 
said  college,  and  it  shall  be  the  duty  of  the  Maryland  Agricultural 
College  to  procure  samples  as  far  as  practicable  in  every  year,  of  all  the 
fertilizers  sold  and  used  in  this  State,  for  the  purpose  of  analvzing  the 
same,  and  any  duly  authorized  agent  or  representative  of  the  said  college 
shall  have  the  right  to  take  samples  as  provided  by  the  Act  from  any 
lot  or  parcel  of  fertilizer  in  transit  or  in  possession  or  keeping  of  any 
manufacturer,  manipulator,  dealer  or  agent,  and  sold  or  offered  for  sale 
in  this  State,  and  it  shall  be  the  duty  of  the  Maryland  Agricultural 
College  to  send  in  tne  result  of  every  sample  of  fertilizer  to  the  persons 
from  whom  such  sample  was  taken  or  received,  and  also  to  publish  from 
time  to  time  the  results  of  the  analysis  made  by  the  said  college  of  the 
samples  sent  to  or  procured  by  it  for  such  purpose,  and  it  shall  be  the 
duty  of  the  Maryland  Agricultural  College  when  reportingor  publishing 
the  result  of  any  analysis  made,  to  state  the  commerical  vain',  in  dollars 
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aiul  cents  of  tlie  fertilizer  so  iinalyzed,  per  ton  of  two  thousand  pounds, 
such  value  to  be  based  upon  the  anal^'sis  made  by  the  collejic,  and  upon 
a  standard  of  valuation  to  be  ascertained,  fixed  and  published  by  said 
college,  annually,  after  conference  with  the  proper  officials  of  adjacent 
States. 

Sec.  G.  And  be  it  enacted.  That  all  samples  of  fertilizers  for 
analysis  at  the  Maryland  Agricultural  College  shall  betaken  from  un- 
broken packages  that  have  not  bei'U  injured  in  transit  or  by  exposure, 
and  when  in  the  possession  of  purchasers  within  thirty  days  after  com- 
ing into  their  possession,  and  every  such  sample  when  taken  by  an  agent 
or  representative  of  the  college,  shall  be  taken  in  the  presence  of  the 
owner,  agent  or  dealer  in  possession  thereof,  or  of  his  or  their  represen- 
tatives, and  when  by  an  owner  or  consumer,  it  shall  be  taken  in  the  pres- 
ence of  one  disinterested  witness;  and  every  sample  shall  be  taken  from 
a  bag  or  package  or  a  number  of  bags  or  packages,  which  shall  not  be 
less  than  five  per  cent,  of  the  whole  lot  to  which  the  sampling  pertains; 
and  in  every  case  not  over  two  pounds  shall  be  taken  from  near  the  top, 
the  bottom  and  the  middle  of  the  bag  or  packages  sampled,  and  these 
portions  shall  be  thoroughly  mixed  in  a  clean  dry  place,  and  a  sutiable 
sample  shall  be  taken  from  said  mixture  and  placed  in  a  suitable  vessel 
or  vessels  carefully  closed  with  identifying  labels,  both  within  and  "with- 
out the  vessel  or  vessels,  and  the  same  then  taken  or  sent  by  safe  carriage 
to  the  said  college  for  analysis;  and  there  shall  accompany  every  such 
sample  a  full  and  complete  statement  and  description  of  the  place  and 
time  of  sampling,  of  the  lot  of  fertilizer  sampled,  of  all  marks  on  the 
bags  or  packages  thereof,  and  other  facts  relating  to  the  same,  and  such 
statement  and  description  shall  be  signed  by  the  person  who  does  the 
sampling  and  by  the  witness  thereto. 

Sec.  7.  And  be  it  enacted.  That  the  funds  received  by  the  Comp- 
troller from  the  licenses  issued  under  this  Act  shall  be  paid  into  the 
Treasui-y  and  be  set  ajiartas  a  specific  fund  to  pay  the  cost  and  expenses 
of  cotulucting  the  analysis  provided  for  in  section  five  of  this  Act,  a)id 
the  Treasurer  shall  semi-annually  pay  over  to  the  ^Maryland  Agricultural 
College  the  money  received  from  said  licenses ;  provided,  that  the  amount 
jiaid  in  any  one  year  shall  not  be  moi'e  than  at  the  rate  of  fifteen  dollars 
(^$15)  for  each  sample  of  fertilizer  analyzed  by  the  said  College. 

Sec.  8.  And  be  it  enacted,  That  any  purchaser  of  fertilizer  who 
shall  be  injured  or  defrauded  by  the  contents  of  the  bag,  barrel  or  other 
packages,  not  conforming  in  <(uantity  or  quality  to  the  marks,  labels  or 
statements  on  or  accompanying  the  same,  may  recover  from  the  seller  or 
sellers  thereof,  in  an  action  of  debt,  an  amount  equal  to  the  purchase 
money  of  said  fertilizer  and  the  cost  of  suit;  and  in  case  the  purchase  is 
made  of  an  agent  of  any  jjerson  or  persons  residing  out  of  the  limits  of 
the  State  of  Maryland,  or  company  or  corporation  whose  principal  place 
of  business  is  out  of  the  State,  manufacturing,  compounding,  preparing 
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and  furnishing  for  sale  any  such  coninierieal  fertilizer,  the  purchaser 
thereof  may,  at  his  or  her  option,  proceed  by  attachment,  as  now  provided 
for  by  law  in  cases  of  non-resident  and  absconding  debtors,  against  any 
pro})erty,  rights  or  credit  of  any  jierson,  persons,  company  or  corporation 
selling,  manufacturing,  pre])aring,  compounding  or  furnishing  said  fer- 
tilizer when  such  property,  rights  or  credits  can  be  found  within  the 
limits  of  the  State  of  Maryluiui. 

Sec.  9.  And  be  it  enacted.  That  any  manufacturer,  dealer,  agent 
or  other  person  or  persons  who  shall  adulterate,  add  to  or  to  take  any- 
tliing  from  any  fertilizer,  sold  or  offered  for  sale  within  this  State,  or 
wlio  shall  use  the  brand  or  trade  mark  of  any  manufacturer  or  dealer 
other  than  his  own,  shall  be  deemed  gnilty  of  a  misdemeanor,  and  shall, 
upon  conviction  thereof  in  any  Court  having  jurisdiction,  be  punished  by 
a  tine  not  exceeding  two  hundred  dollars  ($200)  and  imprisonment  in 
jail  not  exceeding  six  months,  or  by  tine  and  imprisonment  at  the  dis- 
cretion of  the  Court  before  whom  he  shall  be  tried. 

Sec.  10.  And  be  it  enacted.  That  this  Act  shall  not  affect  parties 
importing,  manufacturing  or  manipulating  fertilizer  for  their  own  use 
if  not  sold  or  disposed  of ;  and  it  shall  not  apply  to  substances  and 
materials  sold  in  bulk  to  manufacturers  or  manipulators  of  fertilizer, 
and  nothing  in  this  Act  shall  prevent  the  bujerand  seller  from  making 
contracts  in  reference  to  the  price  to  be  paid  dependent  upon  the  com- 
position or  quality  of  the  fertilizer  contracted  for,  but  no  arrangement 
or  agreemen'-,  verbal  or  written,  made  by  or  between  any  seller  and  buyej 
of  fertilizer  in  this  State,  for  the  ])urpose  of  exonerating  the  seller  or 
manufacturer  from  liability  for  any  violation  of  any  of  the  provisions  of 
this  Act  shall  exempt  any  person  from  such  liability. 

Sec.  11,  And  be  it  enacted.  That  it  shall  be  the  duty  of  all 
State's  Attorneys  to  prosecute  all  persons  accused  of  violating  this  Act, 
or  any  of  the  provisions  of  this  Act,  or  of  the  Act  to  which  this  is  a 
supplement. 

Sec.  12.  And  be  it  enacted.  That  this  Act  shall  take  effect  on  tl^e 
first  day  of  May,  in  the  year  eighteen  hundred  and  ninety-four. 

Approved  April  6th,  1894. 
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ADDRESS, 

MARYLAND  AGRICULTURAL  EXPERIMENT  STATION, 

COLLEGE  PARK.  MD. 


R.  H.  Miller,  Esq.,  Director, 

Maryland  Agricultural  Experimient  Station, 

Sir:— 

Pursuant  to  your  instructions  of  the  30th  ultimo,  regarding  co- 
operation with  the  Stabe  VeteTJinarian  in  the  investigation  of  the  malady 
existing  among  horses  in  the  State  at  that  time,  I  visited  the  sieveral  sec- 
tions reported  as  being  infested,  and  tender  herewith  my  report  of  said 
investigation. 

Kespeclfully  yours. 

College  Park,  :Md., 

Samuel  S.  Bucklej^ 

23rd  October,  1897. 

Veterinarian. 


SPECIAL  INVESTIGATION^ 


OF  THE  SO-CALLED  "NEW"  HOESE  DISEASE  IN  I\IAKYLAND. 
By  Dr.  Siamuel  S.  Buckley. 

Having  been  informed  that  the  "new"  horse  disease  was  prevailing 
to  a  great  extent  in  Worcester  County,  IMaryland.  I  repaired  immediately 
to  Snow  Ilill,  its  County  Seat.  TTpon  my  arrival  I  learned  that  the 
trouble  had  abated,  and  at  that  time  no  case  was  to  be  found.  The  fol- 
lowing information  I  received  from  reliable  soiirces: 

Fir^t:  That  death  resiilted  in  nearly  every  instance. 

Second:  That  horses  at  pasture  were  more  often  affected  than 
those  in  the  towns;  but  pasturage  was  not  essential  to  its  development, 
as  a  number  of  horses  died  that  had  not  been  grazing  for  two  or  three 
years. 

Third:   Affected  horses  rarely  received  treatment. 

Fourth:  The  general  opinion  was  that  the  young  horses  and  colts 
were  more  susceptible  to  the  disease.  Old  horses,  however,  contracted 
the  disease  and  died  of  - it. 

Fifth:  The  ration  usually  fed  in  that  section  consisted  almost  ex- 
clusively of  corn  miA  corn  fodder  (the  top  fodder  and  blades).  Pasturage 
as  a  rule  was  inferior. 

Pocomoke  City  was  next  visited,  where  I  could  learn  of  but  one  case, 
A\ibich  was  eight  miles  away  on  the  boundai^  line  of  Maryland  and  Vir- 
ginia. In  the  country  immediately  surrounding  Pocomoke,  the  disease 
had  not  been  so  severe  as  to  occasion  any  alarm.  Few  cases  had  been 
reported.  On  laceount  of  the  inaccessibility  of  this  point,  and  tlhe  fact 
that  I  would  hia.ve  been  dolaycid  more  than  twenty-four  hours,  I  failed 
to  yii^ii  the  above-mentioned  caise.  and  procettied  at  once  to  Westover, 
Somerset  County.  This  lies  in  the  Fairmount  District.  Throughout 
this  section  the  disease  had  been  extremely  ])revalcnt,  and  fatal. 
The  history  of  tihe  disease  here  was  simply  a  record  of  deaths.  Up  to 
the  time  of  my  arrival,  there  had  been  nineteen  eases  within  a  radius  of 
tiliree  miles  from  JamestiOAvn,  and  eighteen  of  these  resulted  fatally. 

The  cases  seen  by  me  here  are  given  separately,  as  follows: 

Case  1:  Seen  late  on  the  evening  of  the  5th  in.stant.  The  animal 
was  taken  sick  on  Saturday  morning,  and  on  Sunday  got  down.  Pe- 
mained  in  a  semi-comatose  condition  up  to  the  time  I  saw  it,  Tuesday 
evening.  The  body  was  ven'  nnich  emaciated,  and  the  skin  was  knocked 
off  the  side  of  the  head  and  legs,  due  to  the  movements  of  the  animal 
after  falling.  The  ears,  nose  and  legs  were  cold,  as  was  the  entire  sur- 
face temperature.  Pulse  very  weak  and  respirations  normal.  The  hind 
quarters  were  almost  completely  paralyzed.  Had  been  groiwing  weaker 
more  rapidly  during  the  last  few  hours.  Early  the  next  morning  I  was 
given  permission  to  destroy  him,  whidh  I  did  by  opening  the  carotid 
artery  and  jugular  vein.  The  blood  from  the  vein  was  darker  than  nor- 
mal and  flowed  sluggishly  from  both  artery  and  vein,  though  the  exit 
was  unrestricted. 
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Post-TiiortcMu  oxamination  showed  the  stomach  congested,  and  nearly 
filled  witli  a  foetid  yellow  fluid.  It  .contained  no  solid  matter.  The  in- 
testines contained  a  similar  flnid,  and  no  solid  matter,  except  at  the  rec- 
tum, which  had  a  natural  nmwinft  of  faeces,  normal  in  ajipearanee,  with 
the  exception  of  a  small  amonnt  of  mucous  covering  the  pellets.  Tlu' 
bladder  was  distended  witih  a  large  quantity  of  a  pale  yellow  and  syrnii\ 
urine.  Tlic  kidneys  were  nomial.  The  liver  was  paler  than  nonnal,  aiul 
oasily  tni-n.  The  spleen  was  unailtered.  The  heunt  was  nwmal,  and  the 
lunirs  so  with  the  exception  of  the  lobe  on  the  side  upon  which  the  ani- 
mal had  lain.  This  was  conp-cisted,  but  lonly  sliglhtly  so.  Th^e  meninges 
(brain  coveri'iigvs)  had  their  blood  vessels  distended,  though  this  was  not 
so  exaggerated  as  is  found  in  some  cases.  One  of  the  characteristics  of  this 
disease  was  pronounced,  that  of  an  extremely  foetid  condition  of  the 
n«sal  passages. 

Case  2:  October  (it'h.  This  was  reported  as  being  a  ease  of  the 
"new  hoiise  disoase,"  but  proved  to  be  a  case  of  spasanodic  colic,  whici), 
was  treated  and  recovered.  This  is  mentioned  to  show  that  very  often 
cases  are  reported  as  having  reoovei'ed  spontaneously  from  this  dismsc 
where  the  diagnosds  has  been  vTong.  In  the  .same  way  deaths  are  often 
attributed  to  this  disease  which  properly  come  under  another  categor\'. 

Case  3:  October  Gth.  Diagnosed  as  thte  early  stages  of  this  dis- 
ease. Ordered  removal  to  a  large  shed,  and  dieting  on  bran  mi;ishe»  and 
timothy  hay.  Gave  hypodermically  one  grain  of  sulphate  of  strych- 
nine, and  repeated  three  times  a  day.  Applied  cold  water  to  the  head 
every  hour.  Continued  this  treatment  tdiroughout  for  five  days,  and  then 
gave  a  tonic  of  nux  vomica  and  quinine.  The  symptoms  became  more 
alarming  np  to  the  middle  of  the  third  day,  \Aihen  a  change  set  in  and 
improvement  continued  until  recovery  was  complete.  The  temperature 
was  never  higher  than  102.(). 

fase  4:  ()ctol)er  8th.  Diagnosed  the  di-easc  in  a  little  further  ad- 
vaneod  stage  than  case  No.  3  when  fonnd.  Temperature  102.2.  Horse 
had  been  woi-ked  liai'il  all  day  and  seemeil  well  until  toward  evening, 
wfu-n  she  appeared  dull.  ( iave  ihypodermie  injectio'Ui:-  of  strychnine  at 
7:00  P.  ^I.,  and  left  directions  for  applications  of  coid  water  to  the  head. 
Was  unable  to  see  her  again  until  11:00  A.  ^I.  of  the  next  day.  Found 
her  leaning  againsrt  the  stable  in  the  sun,  where  the  heat  was  intense. 
Water  had  been  applied  but  once  during  the  mornino;.  Tempei'ati;re  at 
that  time  was  104.2.  The  animal  was  very  weak,  and  staiggered  when 
walking.  Continued  the  administration  of  =tiwchnine,  but  was  unable 
to  have  the  application  of  water  continued.  She  died  the  next  day 
during  my  absence  in  returning  to  the  Experiment  Station,  and  T  was  un- 
able to  hold  a.  post-mortem. 

Case  5:  Tihis  ease  was  taken  on  Sunday,  October  10th,  and  had  been 
given  str^Thnine  three  times  up  to  tiic  time  of  my  return  on  Monday. 
J  had  taken  a  set  of  slings  with  n^.'i.  nml  ]ilaced  him  in  the^:e  ait  once, 
as  he  was  in  imminent  danger  of  falling  from  weakne-ss.  He  had  already 
falkni  a  couple  of  tiuuis,  but  had  been  able  to  regain  his  feet.  ''I'he  sur- 
face temperature  at  the  poll  of  the  head  was  only  slightly  elevated. 
The  ears  and  nose  were  cold.  Breath  becoming  foul.  i\]ipetite  gone. 
Continued  the  strychnine  and  applications  of  water.  October  ]2th,  no 
apparent  improvement.    Breath  more  foul.    Had  taken  neither  food  nor 
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wilter  since  bocoiniiiri:  sick.  Fimlino-  llio  lioar(  in  good  comliiinn  T  bc- 
jraxi  the  administration  of  aconite,  and  on  the  next  day  found  patient 
lookiufi  brighter,  though  xery  weak.  During  the  day  he  drank  some 
water  and  ate  a  very  little.  I  removed  a  quantity  of  faeces  mianually,  and 
succeeded  in  causing  a  flow  of  urine.  This  was  the  fii-st  discharge  of 
either  in  tiliree  days.  The  appetite  gradually  returned,  and  the  excretions 
took  pkce  naturally.  The  breath  became  le.«s  offensive.  He  regained 
strengtih  rapidly,  and  in  a  week's  time  thereafter  recovery  was  complete. 

The  det-ails  of  the  sATuptoms,  course  of  the  disease,  etc.,  have  been 
reserved  for  special  considei'ation. 

Having  assured  myself  that  the  disea^se  is  the  same  as  that  described 
by  Professor  Large,  of  Brooklyn,  N.  Y.,  under  the  name  "Cerebro-spinal 
Meningitis,"  and  retained  by  Doctor  M.  E.  Trumbower,  in  "Diseases  of 
the  Horse,"  I  will  give  a  minute  description  under  the  same  title  from 
the  casses  observed  with  recommendations  for  treatment,  and  the  care  to 
be  exercised  looking  to  its  prevention. 

CEREBEO-SPINAL  MENINGITIS. 

In  the  enzootic  form  of  this  disease  there  is  but  slight  variation  in 
the  symptoms  in  diiferent  individuals.  While  the  character  of  the 
symptoms  are  nearly  identical,  they  show  a  considerable  variation  in  in- 
tensity. 

Usually  the  first  appearance  of  any  abnormal  condition  is  a  leth- 
argy or  stupefaction;  occasionally,  however,  excitement  prevaiils.  Other 
SAanptoTOS  then  fallow  in  rapid  succession.  Brain  disorder  is  clearly  in- 
ciicated  from  the  fii-st.  Upon  careful  examination,  we  find  a  slight  ele- 
vation of  temperature  at  the  poll  of  the  head,  \yhich  usually  increases 
to  a  considerable  degree.  In  some  cases  excessive  heat  at  this  point  is 
absent.  The  tips  of  the  eare  are  unnaturally  cold.  Apjiarent  blindness 
miay  be  present.  The  eyes  are  dull,  and  are  rather  more  anaemic  than 
congested.  The  nose  and  muzzle  are  cold.  Upon  examination  of  the 
mucous  membranes  of  the  nostrils,  we  find  a  bluish  tinge.  The  breath 
rapidly  becomes  foetid,  and  later  a  muco-punilent  discharge  comes  away. 
The  mouth  is  cold  and  clammy.  Shortly  after  the  first  s-\Tnptoms  are 
noticed,  there  is  a  severe  grinding  of  the  molar  teeth.  The  pulse  is 
normal  a)t  first,  but  becomes  slightly  accelerated.  The  neck  is  rigid:  its 
tense  muscles  drawing  it  slig-htly  to  one  side  or  baclcward.  The  heart  is 
regular.  The  respirations  nonnal  and  are  but  slightly  altered  throughout 
the  attack.  The  muscles  of  the  thigh  and  buttock  often  twitch.  The  tem- 
perature varies  from  normal  to  104  degrees.  The  tail  is  limp,  and  un- 
resisting, though  its  functions  are  not  interfered  with.  The  extremities 
are  coid,  though  not  so  marked  as  the  nose  and  ears.  Weakness  comes 
on  rapidly.  There  may  be  simply  a  tendency  to  lean  against  objects  and 
resting  the  feet  of  the  opposite  side,  or  a  desire  to  walk  to  one  side,  giv- 
ing to  themselves  a  circular  course.  The  appetite  is  lost  or  impaired. 
Often  there  is  an  inability  to  swallow  solids  or  fluids,  due  to  paralysis  of 
the  tongue  and  pharjTix. 

As  the  disease  progresses  we  find  all  the  symptoms  aggravated. 
Musclar  weakness  increases,  and  the  animal  vrill  stagger  and  fall.  Being 
do-mi  they  are  seldom  able  to  rise.   While  do\n"i  and  in  a  semi-comatose 


BULLETIN  NO.  53,  MARCH,  189.S. 


113 


conditio]!  Uiey  will  toss  tlioir  heads  and  continue  tlie  gni.ting  of  their 
teotli  as  it  sull'ering  intensely.  Salivatio-n  is  noticed.  Piaroxysms  come 
on  at  irregidar  aiitervaLs,  i'oll'oiwed  by  greater  weiaJciiess  than  before.  Dur- 
ing tiiese  paroxysms  the  legs  are  moved  incessantly  a«  during  lo'Comotion. 
Complete  coma  may  soon  oome  on,  and  finally  tihe  ianimal  dies. 

If  recoveiy  is  to  occur,  we  will  find  a  gi^adual  increase  in  strength 
and  return  of  tHie  appetite.  The  ofTensivcness  of  the  breath  becomes 
less  noticeable,  and  disappears  entirely  aJ'tea-  two  or  three  days.  The 
excretions  take  ])liace  naturally,  and  at  regular  interv-^ils.  Recovery  takes 
]>laee  about  as  rapidly  as  tlie  symptoms  have  appeared. 

POST-MORTEM  APPEARANCES. 

The  rapddi'ty  and  iseverity  of  the  symptoms  bear  no  definite  rela- 
tionis  to  the  extent  of  the  lesions  found,  frequently  we  find  the  cheeks  lof 
pha]7nx  containing  a  mass  of  food.  The  stomach  is  slightly  congested 
in  some  oases,  and  in  others  it  is  normal.  The  intestines  are  unchanged 
exce])t  that  j^osteriorly  the  colon,  and  rectum  ooiitain  dry  faeces.  The 
liver  is  pale  and  friable.  The  spleen  and  pancreas  are  imohanged.  The 
kidneys  are  natural  in  size  and  color.  The  bladder  is  often  distended 
with  a  straw-yellow  urine.  The  'heart  is  unchanged,  and  the  lungs 
usually  so,  though  in  casies  wliiclh  have  been  down  for  a  considerable  time 
there  may  be  a  slight  congestion  on  the  under  side. 

The  meninges  of  the  brain  and  spinal  cord  show  evidences  of  a 
greater  or  less  degree  of  congCvStion.  The  septum  nasi  (cartilage  of  the 
nose)  is  covered  with  an  extremely  foetid  mucous.  Its  blood  vessels  are 
injected,  giving  to  its  surface  a  very  dark  coloration.  The  sinuses  sur- 
rounding are  more  or  less  involved. 

PROGNOSIS. 

The  probability  of  a  recovery  is  very  unfavorable  in  some  cases,  bet- 
ter in  others,  tliougfh  in  all  cases  the  prognosiis  should  be  guarded.  Those 
cases  in  which  the  symptoms  appear  gradually,  are  more  favorable.  The 
condition  of  the  appetite  is  one  of  our  best  guides  in  the  early  stages  of 
Uhe  disease  for  basing  our  prognosis. 

TREATMENT. 

On  the  first  appearance  of  this  disease  upon  a  fann,  a  complete 
change  sho'uld  be  made  in  the  food.  All  mouldy  grain  or  fodder  should 
be  rejected,  and  where  possible,  wheat  bran  should  form  part  of  the  ra- 
tion. 

It  is  evident  that  in  so  severe  and  rapidly  fatal  a  malady,  powerful 
agents  must  be  used.  Proper  nursing  is  necessary  for  success.  Without 
it  medicines  avail  but  little.  Placing  the  animal  in  slings  early  acts  very 
beneficially  in  presei-ving  their  strength  and  increases  the  dhanoes  of  re- 
oovei-y.  When  there  is  any  considerable  degree  of  heat  at  the  poll  of 
the  liead,  we  eihould  resort  to  the  constant  application  of  cold  water, 
crushed  ice,  or  some  cooling  lotion  (nitrate  of  potiash  and  acetate  of 
ammonium,  eadi  a  teaspoonful  to  a  gallon  of  water).   In  the  early  stages 
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these  tend  to  ohcck  the  How  of  blood  to  the  brain,  and  therefore  rediice 
pressure  upon  it.  Among  niedieineil  agents  we  have  recourse  to  ergot, 
aconite  and  belhidonna.  Nux  vomica  and  strychnine  seem  to  be  capable 
of  producing  desirable  actions.  As  all  of  these  are  extremely  powerful 
a'Utl  poisonous,  they  should  be  used  where  possible  under  the  supervision 
of  a  veterinarian,  so  that  their  effects  might  be  watched  and  their  omis- 
sions ordered,  if  necessary.  Maintiiining  the  appetite  with  tempting 
foods  and  drink  should  be  done.  Purgatives  and  bleeding  are  to  be 
avoided,  as  they  seem  to  prove  disastrous  after  the  symptoms  have  be- 
come fully  established.  W'hen  the  crisis  has  been  passed  and  the  animal 
bej^ns  to  take  nourishment  tonics  containing  quinine  and  nux  vomica 
should  be  given. 

CAUSE  AND  PREVENTION. 

Numerous  theories  have  been  advanced  as  to  the  probable  cause  of 
this  disease,  but  up  to  this  time  experimentation  has  not  been  carried 
on  suthcienjtily  long  to  give  us  positive  results.  Its  cause  has  been  attrib- 
uted to  marsiiy  lands,  impure  water,  intense  dry  heat,  to  various  plants 
and  weeds,  grain  damaged  by  insects,  and,  in  fact,  to  almost  everything. 

The  Delaware  Experiment  Station  has'  carried  on  severail  experi- 
ments with  foods  in  the  past  few  years  with  negative  results. 

A  disease  iap])earing  in  Kansas,  very  similar  in  nature,  and  described 
under  the  name  "-staggers,"  is  said  to  be  due  to  the  fungus  Aspergillus 
glaucus.  However,  experimeintation  will  be  necessarj'  in  order  to  ascer- 
tain whether  this  gi-owth  is  responsable  for  our  trouble. 

In  the  report  of  1891  of  the  Kansas  Experiment  Station,  regarding 
the  post-mortem  lesions  of  this  trouble,  it  speaks  of  an  inflamed  condition 
of  the  liver,  and  an  abscess  fonnation  upon  the  brain.  These  lesions 
have  not  been  fduml  so  far  in  the  poet-mortems  of  our  diseased  animals. 

It  is  evident  that  owing  to  the  severity  of  the  disease,  and  its  wide 
spread  appearance  among  us,  there  should  be  canned  on  careful  and  thor- 
ough experiments  in  order  to  ascertain  positively  the  cause,  and  allow 
us  to  intelligently  direct  means  of  prevention  and  treatment. 
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Tomato  Experiments. 

SUMMARY  OF  RESULTS. 


1  .—The  varieties  giving  the  largest  early  yields  are  Early 
Ruby,  Potato  Leaf,  Prize  Taker,  Autocratand  Canada 
Victor. 

The  best  varieties  for  main  crop  trucking  are  Para- 
gon, Prize  Taker,  Perfection,  World's  Fair  and 
Climax. 

3.  — The  best  varieties  for  the  canning  trade  are  Royal 

Red,  Queen,  Stone,  Paragon,  and  Matchless. 

4.  — The  best  variety  for  late  market  or  family  use  is  the 

Buckeye  State. 

5.  — The  use  of  the  Bordeaux  Solution  proved  an  effect- 

ual means  of  holding  the  tomato  leaf  blight  in  check. 

6.  — In  1896  spraying  with  Bordeaux  Solution  fourtimes 

produced  with  35  varieties,  an  average  increase  in 
yield  of  2.5  tons  per  acre  of  marketable  fruit. 

7.  — In  1 897  spraying  with  Bordeaux  Solution  three  times 

produced  with  I  9  varieties  an  average  increase  in 
yield  of  2.2  tons  per  acre  of  marketable  fruit. 

8.  — Some  varieties  are  more  susceptible  to  the  blight 

than  others.  In  1 896  all  but  one  variety,  and  in  1897 
all  but  three  varieties  gave  an  increased  crop  of  ripe 
fruit  as  a  result  of  spraying  with  Bordeaux  Solution, 
and  all  of  the  varieties  showed  an  increase  when  the 
amount  of  green  tomatoes  at  the  end  of  l^e  season 
are  added. 

9.  — The  increase  in  crop  as  a  result  of  spraying,  ranged 

from  i  of  a  ton  to  6  tons  in  1896,  and  from  i  to  4i 
tons  in  1897. 


TOMATO  EXPEEIMENTS,  189G  and  1897. 


By  James  S.  Robinson. 


The  tests  conducted  with  tomatoes  during  the  seasons  of  1896  and 
1897,  were  confined  to  the  two  lines  whicli  were  deemed  of  tlie  mo«t  gen- 
eral interest  to  gi'owers  in  this  State,  viz: 

1st.    Tests  of  varieties. 

2iid.  Tests  of  the  use  of  the  Bordeaux  Solution  for  the  tomato 
blight. 

Tomatoes  may  he  grown  under  a  very  wide  range  of  conditions  of 
soil  and  culture,  which  mates  them  of  special  interest  to  a  very  large 
class. 

The  tomato  may  well  be  considered  a  staple  horticultural  crop  of 
this  State,  and  to  occupy  the  same  relative  position  with  the  horticul- 
turalist  that  corn  does  with  the  agriculturalist,  provided  all  who  grow  to- 
matoes, can  be  properly  classed  in  the  horticultural  ranks;  yet  it  is  doubt- 
ful if  all  tomato  growers  should  rightfully  be  considered  horticultural- 
ists,  from  the  fact  that  many  gpow  this  crop  on  the  first  attempt  success- 
fully, who  would  make  a  failure  in  almost  every'  other  branch  of  the 
business. 

The  tomato  crop  in  this  statement  may  be  divided  into  three  gen- 
eral classes. 

1st.  Tomatoes  grown  and  ripened  under  glass  for  winter  and  early 
spring  fancy  trade. 

2nd.  Tomatoes  started  under  glass,  but  grown  on  the  early  truck 
lands  and  sold  for  early  and  immediate  consumption. 

3rd.  Tomatoes  grown  as  a  field  crop  and  for  the  use  of  the  can- 
neries. 

While  all  of  these  interests  are  fairly  distinct  as  to  the  methods  pur- 
sued in  culture  and  the  markets  which  they  supply,  yet  they  all  have  a 
common  interest  in  the  adaptability  of  TOrieties  to  their  special  needs, 
and  have  to  combat  with  the  same  enemies  in  growing. 

THE  PLAXT  BED:  An  examination  of  the  methods  pursued  and 
the  conditions  surrounding  the  seed  bed  and  the  early  life  of  the  plant  has 
made  it  verf  evident  to  me  that  much  of  the  trouble  we  now  have  with 
tomatoes  can  be  attributed  either  directly  or  indirectly  to  that  period  in 
the  early  life  of  the  plant  before  it  is  transplanted  to  the  garden  or  field. 

For  early  plants  which  are  grown  in  the  hot  bed  or  cold  frame,  the 
common  custom,  is  to  sow  the  seed  in  Februar}'  or  early  in  ]\Iarch.  With 
these  provisions,  no  trouble  would  be  experienced,  if  the  weather  condi- 
tions were  always  what  is  desired;  but  the  rule  is  to  have  cold  spells,  with 
considerable  cloudy  and  damp  weather.  During  such  times,  it  is  neces- 
sary not  only  to  keep  the  sash  on  the  beds,  but  to  have  the  whole  covered 
with  straw  or  some  such  material.  This  covering  not  only  prevents  all 
opportunity  for  proper  ventilation,  but  excludes  as  well,  the  necessary 
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amount  of  light,  wliicli  is  always  of  great  imjwrtance  to  the  plant,  and 
especially  so  at  this  stage  of  its  life.  This,  together  with  the  fact  that 
the  bottom  heat  which  exists  in  a  hot  bed  produces  a  favorable  condition 
for  root  activity,  causes  an  abnormal  functional  relaition  between  the  root 
and  the  foliage  systems.  _  , 

Again,  even  these  unfavorable  conditions  are  often  aggravated  by 
injudicious  and  untimely  watering.  In  the  above  particulars,  I  believe 
may  be  found  tlio  primary  cause  for  what  is  technically  known  as  the 
eodema    of  the  tomato. 

In  the  case  of  growing  plants,  when  the  crop  is  to  be  used  for  the 
canning  indu-sti-y,  the  general  practice  is  to  sow  the  seed  in  the  open  bor- 
der in  April,  and  transplant  direct  from  there  to  the  field.  An  examina- 
tion of  a  number  of  such  plant  beds  during  the  season  of  1897,  showed 
without  an  exce}>tiion,  that  the  foliage  of  the  plant  was  more  or  less  injur- 
ed by  the  flea  beetle,  and  in  some  cases  also  by  the  Colorado  potato  beetle. 
This  means  starting  operations  with  enfeebled  plants,  making  them  more 
susceptible  to  disease  or  insect  ravages  which  they  may  be  subjected  to, 
and  result  in  decreasing  the  crop. 

The  tobacco  growers  have  found  it  necessary  to  cover  their  plants 
with  hot  bed  cloth  to  protect  them  from  insect  injuries,  and  I  am  firmly 
of  the  opinion  that  the  tomato  grower  will  find  greatly  to  his  advantage  to 
follow  the  same  course.  I  made  during  the  past  season  some  tests  of  the 
use  of  tliis  covering  in  growing  tomato  plants,  and  found  it  to  work  very 
siatisfacfcory,  and  give  miich  stronger  and  healthier  plants,  somewhat 
earlier,  and  entirely  free  from  the  evidence  of  insect  ravages.  Hot-bed 
cloth  is  comparatively  inexpensive,  costing  one  and  one-half  cents  per 
yard.  It  comes  one  yard  wide,  and  may  conveniently  be  used  singly  or 
two  breadths  sewed  together.  A  very  good  M'ay  to  use  it,  is  to  set  up  six 
inch  boards  on  edge,  parallel  to  each  other  upon  which  to  taek  the  cloth. 
These  boards  may  be  raised  gradually  to  accommodate  the  gi'owth  of  the 
plant  or  to  permit  tbe  free  circulation  of  air. 

LA^^D  USED  FOR  EXPERIMENTS:  The  land  used  for  the  variety 
and  spraying 'experiments  is  quite  uniform  throughout.  It  is  a  heavy  loam, 
with  considerable  admixture  of  gravel,  being  a  portion  of  that  devoted 
to  the  horticultural  department,  and  lying  in  front  (east)  of  the  Station 
building.  It  has  been  used  for  growing  a  variety  of  vegetables  during 
the  past  nine  years,  and  has  received  during  this  time  several  coats  of  sta- 
ble manure.  The  land  nsed  in  1896  was  in  tomatoes  the  year  previous. 
A  coat  of  stable  manure  was  applied  in  the  fall  arud  plowed  under.  In 
preparing  the  land  for  planting,  it  was  marked  out  with  a  plow  4x5  feet 
and  at  each  intersection,  where  the  plant  was  to  be  placed,  there  was  a  hill 
made  by  working  into  the  soil  an  ordinary  four  pronged  pitch  fork  full 
of  \\'ei\\  rotted  manure. 

The  land  \\<ed  in  189T  was  in  melons  the  year  previous  and  it  re- 
ceived an  application  of  commercial  fertilizer  just  before  planting. 

FERTILIZER:  The  land  previous  to  planting  in  tomatoes,  was 
marked  off  in  squares  by  drawing  furrows  5^  feet  each  way  and  the  com- 
mereial  fertilizer  sowed  in  the  rows  at  the  rate  of  500  lbs.  per  acre.  The 
fertilizer  used  was  a  home  mixture,  niflde  up  of  the  following  ingredients 
in  the  proportions  indicated: 
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Nitrate  of  soda   200  lbs. 

Dissolved  South  Carolina  Eock  (14  per  cent.)..  1000  lbs. 

Dried  ground  tish   500  lbs. 

High  grade  sulphate  of  potash   300  lbs. 


2000  lbs. 


(This  would  have  approximately  the  following  composition: 

Phosphoric  acid  (P205)  9  per  cent. 

Nitrogen  (calculated  as  ammonia)   4  per  cent. 

Potash  (K20)   per  cent. 


VARIETY  TESTS. 


In  the  variety  tests,  the  aim  has  been  to  make  them  in  such  a  way 
that  the  results  would  have  an  application  wherever  tomatoes  are  grown, 
3'et  we  recognize  the  fact  that  the  same  varieties  are  not  vmiversally 
adapted  to  all  soils  and  conditions,  but  yet,  nearly  enough  so  to  make  a 
general  application  of  the  results  of  about  equal  value  throughout  this 


In  making  a  selection  of  the  varieties  to  be  tested,  the  aim  has  been 
to  get  all  those  novelties  and  new  varieties  which  would  seem  to  have 
promise  to  be  of  interest  for  either  forcing,  trucking,  or  canning,  and 
compare  them  with  the  standard  and  well  recognized  varieties  for  these 
several  purposes.  In  making  tests  of  forcing  varieties,  we  have  been  at 
the  disadvantage  of  not  having  at  our  command  a  green  house,  so  that 
that  portion  of  the  work  could  not  be  carried  out  to  the  full  extent,  but 
had  to  stop  with  the  preliminary  portion  of  taking  observations  of  habits 
and  characters  of  growth  and  fruit,  and  making  records  of  vields,  etc. 

SIZE  OF  PLOTS:  In  the  tests  made  in  1896,  the  plots  consisted  of 
one  row  devoted  to  each  variety  and  20  plants  to  each  row.  The  rows  were 
five  feet  apart  and  the  plants  were  four  feet  apart  in  the  row  of  400  square 
feet  to  each  plot. 

In  the  tests  made  in  1897  the  plot^  consisted  of  one  row  devoted  to 
each  variety  and  12  plants  to  each  row.  The  rows  were  5^  feet  apart 
and  the  plants  5^  feet  apart  in  the  row  or  363  square  feet  to  each  plot. 

Time  of  so\\-ing  seed  and  transplanting:  The  seed  for  the  test  of 
1896  was  sown  'M&y  22nd.  in  the  cold  frame:  transplanted  to  thumb  pots 
June  4th,  and  set  in  the  field  June  1.5th.  The  seed  for  the  test  of  1897, 
was  sown  in  the  cold  frame  May  8th,  and  transplanted  direct  from  the 
plant  bed  to  the  field  June  18th. 

The  names  of  the  \Tarieties  tested  during  1896,  are  given  in  table  1, 
page  126.  of  those  tested  in  1897,  in  table  6,  page  130.  In  these  tables 
will  also  be  found  the  total  yield  per  picking  and  date  of  picking.  From 
these  tables  the  following  are  selected  as  the  best  five  for  iise  of  the 
trucker,  growing  for  the  early  market,  as  they  begin  to  ripen  earliest, 
and  give  the  greatest  amount  of  friiit  during  the  first  month  of  picking: 


State. 


Variety. 


Color. 


Habit  of  Growth 
on  scale  of  10. 


1  Early  Ruby. 

2  Potato  Leaf. 

3  Prize  Taker. 

4  Autocrat. 


Red. 


7 
8 
9 
9 
8 


5    Canada  Victor. 


Purplish. 
Purplish. 
Purplish 
Red. 
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The  very  earliest  tomatoes  are  as  a  rule,  irregular  in  shape,  and  will 
give  way  in  priee  to  the  better  varieties,  as  soon  as  these  conic  on  tlie 
market  in  quantity.  The  following  are  very  early  varieties,  but  are  poor 
shaped  and  are  not  reliable  yielders: 

Variety.  Color.  ^„  ^^--^10. 

1  Michigan  Early.  Red.  10 

2  Early  Acme.  Red.  ,8 

3  Advance.  Red.  7 

4  Atlantic  Pri:ze.  Red.  7 

5  Prize  Winner.  Red.  8 

The  following  varieties  can  be  recommended  to  truckers,  as  they 
produce  a  good  crop  of  smooth  tomatoes,  and  if  they  should  not  have  sale 
for  them  for  immediate  use,  they  are  of  a  quality  that  can  be  disposed  of 
to  the  canners  to  advantage.  These  varieties  will  also  continue  to  bear 
well  for  a  considerable  period. 


Variety.  Color. 


Habit  of  Growth 
on  Scale  of  10. 


1  Paragon.  Red.  9 

2  Prize  Taker.  Purplish.  7 
8  Perfection.  Red.  9 

4  World's  Fair.  Red.  8 

5  Climax.  Purplish.  9 


The  canner  desires  tomatoes  which  are  firm,  smooth,  of  good  color, 
ripen  early  and  well  up  to  the  stem,  and  at  the  same  time  give  a  largs 
yield.  The  five  varieties  possessing  these  requisites  in  the- greatest  de- 
gree are  as  follows,  given  in  order  of  yield: 

Variety.  Color 

1  Royal  Red.  Red 

2  Queen.  Red 

3  Stone.  Red. 

4  Paragon.  Red 

5  Matchless.  Red. 

For  a  late  market  or  family  use,  the  Buckeye  State  is  one  of  the  best. 
It  is  a  purplish  tomato  with  a  strong  habit  of  growth,  the  fruit  is  very 
solid,  and  is  less  liable  to  crack  than  many  of  the  other  popular  varieties. 

Nos.  28,  29  and  30,  which  are  omitted  from  table  1,  crop  of  189G, 
were  respectively,  the  Purple  Husk,  Golden  Husk  and  Golden  Pear,  and 
no  records  of  the  yield  of  these  were  kept,  as  none  of  them  have  anv  spec- 
ial commercial  value,  but  may  be  regarded  as  varieties  having  interest 
only  as  indicating  the  variations  in  form  and  size  in  this  crop.  The  only 
one  of  these  that  is  found  in  the  market  is  the  Golden  Pear  and  it  finds 
but  very  limited  sale.  In  general  it  may  be  said,  that  only  a  very  few 
of  the  great  number  of  new  varieties  that  annually  come  to  public  notice, 
ever  measure  up  to  the  claims  made  for  them,  by  their  originators,  o-r 
ever  prove  to  possess  eaough  value  to  make  them  worthy' of  general 
adoption  by  the  commercial  grower,  and  each  test  of  this  sort,  onlv  adds 
more  evidence,  to  the  efTect  that  new  varieties  in  any  lino,  should  be 
touched  cautiously,  and  that  the  commercial  grower  should  adopt  for  his 


Habit  of  Growth 
on  Scale  of  10.. 
10 
9 
9 
9 
9 
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crop  such  varieties  as  are  true  and  tried,  and  have  been  weiglied  in  the 
bahmce  and  not  found  wanting. 

THE  TOMATO  BLIGHT. 

The  tomato  leaf  blight,  sometimes  called  simply  "Tomato  Blight" 
or  "Southern  Tomato  Blight"  has  been  so  prevalent  and  disastrous  to 
the  tomato  growers  in  every  section  of  this  State  during  the  past  two  or 
three  years,  as  to  make  it  an  object  of  special  interast  and  inquiry.  To 
meet  this  demand  for  information,  the  tomato  blight  has  been  made  a 
special  study  for  experimentation  during  the  seasons  of  1896  and  1897. 
The  lines  along  which  the  research  and  tests  have  been  conducted  arc 
about  the  same  as  has  been  suggested  on  several  occasions  by  other  in- 
vestigators, yet  in  most  cases,  there  has  been  nothing  more  than  a  sug- 
gestion made  as  to  a  course  for  the  gro'wer  to  adopt,  and  in  no  case,  re- 
ported up  to  date,  have  the  resiilts  been  of  that  character  which  was  con- 
vincing and  satisfying  to  the  ordinary  grower.  The  first  serious  outbreak 
of  this  disease  in  this  State,  as  far  as  I  am  aware,  occurred  about  twenty 
years  ago  in  the  vicinity  of  Baltimore  City.  Since  that  time,  other  sec- 
tions have  been  more  or  less  involved  and  the  severity  of  the  trouble  has 
been  much  more  marked  during  some  years  than  others,  yet,  never  has 
it  been  so  wide  spread  and  prevalent,  and  affected  the  tornato  industries 
of  both  trucker  and  canner  as  disastrously  as  it  did  the  season  of  1897. 

The  tomato  leaf  blight  is  a  plant  disease,  caused  by  a  bacterial  germ, 
and  may  begin  its  attack  when  the  plant  is  very  young  in  the  seed  bed, 
or  at  any  stage  thereafter.  It  always  begins  by  attacking  the  older  or 
lower  leaves  first  and  gradually  extends  upwards.  The  appearance  of  the 
disease  can  first  be  recognized  by  the  color  of  the  leaf,  which  is  slightly 
lighter,  and  also  by  a  slight  thickening  and  curling  of  the  margin  of  the 
leaf.  This  is  followed  by  the  appearance  of  brown  spots,  which  ulti- 
mately results  in  the  leaf  dying  and  dropping  off.  The  effect  of  this  loss 
of  foliage,  is  an  enfeebled  condition  and  impairment  of  plant  vitality, 
which  causes  a  greater  or  less  decrease  in  the  quantity  and  quality  of  the 
crop,  dcpendiufj  O'n  the  severity  of  the  case.  In  some  cases,  with  good 
cultivation,  and  couditions  unfavorable  to  the  development  of  the  dis- 
ease, the  plant  will  outgrow  the  effects  of  the  blight  to  a  oertiain  extent, 
yet  even  in  such  cases,  there  will  be  some  deterioration  in  the  quality  of 
fruit  through  lack  of  shade,  which  will  produce  uneven  ripening  and  sun 
scalding. 

The  tomato  eodema  is  sometimes  confounded  with  this  blight,  and 
in  other  oases,  different  condition  is  described,  because  of  the  existence 
of  both  eodema  and  blight  on  the  same  plant.  The  eodema  shows  on  the 
younger  and  terminal  foliage,  while  with  the  blight,  the  terminal  foliage 
is  always  the  most  healthy.  The  eodema  may  often  show  on  a  few  plants 
in  the  field,  which  ^\^ll  produce  scarcely  any  fruit;  whereas,  with  blight, 
the  trouble  is  likely  to  be  general. 

Tomato  blight  may  be  contracted  by  the  plant  through  a  number 
of  agencies. 

1st.    Through  the  use  of  seed  from  diseased  and  enfeebled  stock. 
2nd.  Through  the  agency  of  the  spores  which  may  live  over  in  the 
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soil  f)f  tlic  seed  bed  or  the  field.  The  spores  of  this  disease  attacks  many 
of  her  ])laiits  besides  tomatoes,  especially,  the  potato,  also  some  common 
weeds  belonging  to  tlie  same  family  of  plants.  Consequently  great  care 
should  be  taken  not  to  follow  in  roibation  plants  which  are  subject  to  this 
disease,  or  to  even  plant  them  in  closer  proximity  to  one  another  than 
necessity  enforces. 

3rd.  The  infection  may  be  produced  through  the  agency  of  insect 
pests.  To  test  this  point  more  fully  than  ordinary  obsei'vations  miade 
possible,  I  took  some  Colorado  potato  beetles  that  were  feeding  on  ])otia- 
toes  that  were  blighted,  and  put  them  on  some  isolated  and  protected 
tomato  vines,  preserving  others  a-s  checks.  The  result  was  as  would  be 
expected  from  the  relationship  of  the  plants;  that  the  plants  so  inocu- 
lated were  blighted,'  the  cheeks  not  inoculated,  showing  no  evidence  of 
the  disease. 

]\Iany  other  insects  no  doulit,  can  produce  the  same  result,  and  nota- 
bly so,  the  flea  beetles,  which  feed  in  common  on  all  of  this  family  of 
l)lants.  The  Aphis  which  is  so  frequently  found  on  tomatoes,  and  is  some- 
times thought  to  produce  the  condition  caused  by  the  blight,  is,  I  believe 
in  no  sense,  the  cause  of  the  disease,  but  only  produces  an  enfeebled  con- 
dition in  the  plant,  which  makes  it  more  susceptible,  and  the  progress 
of  the  disease  more  rapid. 

EXPEEIMEXTS  CONDUCTED:  After  some  preliminary  work  and 
observations,  which  it  is  not  necessary  to  give  in  detail  in  this  connection, 
it  was  deemed  most  profitable  to  confine  the  work  during  the  season  of 
1897  to  the  use  of  the  Bordeaux  spray  after  the  plants  were  set  in  the 
field.  Eor  this  pui-pose,  and  also  to  test  if  some  varieties  were  more  sus- 
ceptible to  the  disease  than  others,  the  variety  plots  were  divided  into" 
two  parts,  one-half  was  sprayed,  the  other  half  left  untreated. 

In  1896,  the  plants  were  sprayed  four  times  on  the  following  dates: 
On  June  6th.  while  the  plants  were  in  the  seed  bed,  and  in  the  field' on 
July  8th,  18th  and  28th.  The  details  as  to  pickings  and  yield  per  plot 
from  the  sprayed  and  unsprayed  portions,  with  the  35  varieties  used,  are 
given  in  tables  1  and  2  on  pages  126  and  127.  The  yields  per  acre,  cal- 
culated in  tons  and  bushels  are  given  in  table  3,  page  128. 

In  1897,  the  plants  were  sprayed  three  times,  viz:  July  14th,  July 
24th  and  August  6th.  The  details  as  to  pickings  and  yield  per  plot  from 
the  sprayed  and  unsprayed  portions,  with  the  19  varieties  used  this 
season,  are  given  in  tables  5  and  6,  pages  130  and  131.  The  yield  per 
acre,  calculated  in  tons  and  bushels  are  given  in  table  7,  page  132. 

In  tables  4  and  8,  pages  129  and  133  are  given  the  quantity  of 
green  tomatoes  gathered  at  the  end  of  the  seavson  from  the  sprayed  ami 
unsprayed  sections  for  the  years  1896  and  1897,  respectively.  These 
yields  do  not  figure  in  the  results  given  in  tables  3  and  7.-  (wliich  are  of 
ripe  and  maketable  crop),  as  green  tomatoes  do  not  have  any  commercial 
value,  except  to  a  limited  extent  by  a  few  truckerS'.  The  quantity  of  green 
tomatoes  is  interesting,  as  given  additional  evidence  of  the  value  of 
spraying  in  holding  up  the  crop. 

A  review  of  the  results  given  in  the  tables,  gives  unmistakable  evi- 
dence of  the  value  of  the  use  of  the  Bordeaux  solution  in  growing  toma- 
toes which  are  likely  to  be  affected  by  blight.  The  spray  was  in  no  sense  a 
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cure  or  even  a  eomplote  preventive,  yet,  by  its  use,  the  disease  was  held  in 
check  to  a  great  extent,  so  that  the  plant  was  able  to  carry  on  the  func- 
tions of  the  developing  and  maturing  of  the  fruit,  so  as  to  produce  a 
m'ai'ked  increasie  in  the  crop,  as  shown  in  the  tables.  The  average  in- 
crease produced  as  a  result  of  the  spraying  of  the  35  varieties  in  1896. 
was  3.5  tons  per  acre,  and  in  1897,  with  the  19  mrieties  tested,  was  2.3 
tons  per  acre. 

By  an  examination  of  the  figures  given  in  the  tables,  it  will  be  seen 
that  some  varieties  were  much  more  susceptible  and  gave  way  miore  to  the 
ravages  of  the  blight  than  others,  but  yet,  in  aill  cases,  the  spray 
proved  effective  in  holding  it  in  check.  The  increase  of  crop  produced 
as  a  result  of  the  spraying,  ranged  from  ^  ton  to  6  tons  per  acre. 
In  examining  the  above  results,  it  must  be  kept  in  mind  that  the  favora- 
ble results  were  obtained  under  what  would  be  considered  very  unfavor- 
able conditions,  as  the  sprayed  plants  were  in  close  proximity  to  the  dis- 
eased plants,  there  being  no  separation  whatever,  but  a  continuation  of 
the  same  rows. 

CONCLUSIOl^S  AND  SUGGESTIONS. 

From  the  results  and  observations  of  the  work  herewith  reported 
together  with  general  observations  and  the  reports  made  upon  the  subject 
iu  agricultural  literature.  1  believe  it  is  safe  to  say  that  the  Bordeaux  So- 
lution is  valuable  in  holding  this  tomato  leaf  blight  in  check,  but  that 
it  can  in  no  sense  be  considered  a  remedy,  or  even  a  complete  preven- 
tive. That  the  increase  of  crop  will  pay  for  the  expense  involved  in  mak- 
ing the  applications,  and  that  all  truck  growers  in  districts  where  this 
lilight  prevails,  should  adopt  the  precautionary  measure  of  spraying 
vvith  Bordeaux.  Observation  and  experience  has  proven  that  the  earlier 
the  spraying  is  commenced,  the  more  effective  it  is  in  checking  the  pro- 
gress of  the  blight.  In  fact,  I  believe  that  the  best  place  to  begin  the 
spraying  is  in  the  seed  bed,  and  probably  it  would  be  a  wise  measure  to 
spray  the  soil  of  the  seed  bed  and  also  give  the  seed  a  slight  spraying  be- 
fore it  is  sown. 

It  is  evident  that  soil  may  be  conifcaminated  with  the  bacterial  germ 
producing  tlie  blight,  hence  two  crops  of  tomatoes  should  not  be  grown 
on  the  same  land  in  snceession,  nor  should  tomatoes  follow  potatoes,  or 
any  class  of  plants,  that  are  likely  to  be  affected  with  the  same  blight, 
iyso,  it  would  be  well  to  keep  these  different  crops  as  widely  separated 
each  year  as  possible.  It  may  be  well  to  bum  the  refuse  matter  left  on 
the  field  at  the  end  of  the  season  from  all  this  class  of  crops,  to  prevent 
the  spores  from  wintering  over  and  being  ready  to  attack  tine  next  year's 
crop. 

'DISTANCE  APART  FOR  PEANTS:  Conditions  favorable  for  the 
development  and  spread  of  blight,  will  be  found  in  wann  dry  spells  of 
weather,  and  crowded  eonditions  of  plants,  particular  in  the  seed  beds.  In 
starting  the  seed  bed,  it  will  be  advisable  to  sow  the  seed  thinly  in  drills, 
six  or  eight  inches  apart,  so  as  to  insure  a  strong,  stocky  plant  develop- 
ment. Distance  apart  for  the  plants  in  the  field  should  be  determined  by 
the  habit  of  growth  of  the  variety  selecled  and  the  streng-th  of  the  land.  3 
feet  X  4  M-ith  some  varieties,  and  i;nder  some  circumstances  is  a  better 
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distiuiee  at  wliicli  to  set  the  plants  Hum  I  feet  x  5  with  other  varieties 
and  diii'erent  surroundings.  1  think  it  a  good  point  to  make  the  rows 
w  ider  one  way  than  the  other,  for  the  reasons  that  a,  better  opportunity 
would  be  all'ordod  for  spraying  as  well  as  gathering  the  crop,  without  in- 
jury to  the  plants,  and  it  is  sometimes  desirable  to  continue  the  cultiva- 
tion longer  than  close  planting  both  ways  would  permit.  It  should  be 
borne  in  mind,  that  the  attention  necessary  to  protect  the  plants  in  the 
seed  beds  is  neither  expensive  nor  laborious,  that  the  theoiy  of  dealing 
w  ith  the  blight  is  on  the  line  of  prevention  and  that  the  promise  of  best 
results  is  to  start  the  crop  with  healthy  plants,  if  possible. 

BORDEAUX  SOLUTION. 

We  make  these  suggestions  for  preparing  the  Bordeaux  mixture  for 
use  in  spraying  tomatoes  for  the  blight.  8  lbs.  copper  sulphate,  4  lbs. 
good,  (|uick  lime  and  40-,50  gallons  water  are  the  proportional  materials. 
It  is  advised  in  the  preparation,  to  have  three  wooden  vessels  so  a,s  to 
insure  a  complete,  mechanical  admixture  of  the  ingredients.  After  put- 
ting in  one  of  the  vessels  from  20-25  gallons  of  water,  suspend  in  this 
the  8  lbs.  of  copper  sulphate,  it  may  be  put  in  a  bag  of  loose  texture. 
This  suspension  is  necessary  in  order  to  have  a  quick  and  complete  solu- 
tion. In  another  vessel,  slack  the  lime  with  hot  water,  using  water 
enough  to  slack  it  to  a  soft  paste:  add  to  this  20-25  gallons  water,  mix 
well,  and  strain  to  rid  it  of  any  impurities  that  might  clog  the  spray 
nozzel.  We  wish  now  to  thoroughly  mix  the  lime  water  and  copper  so- 
lution, this  can  be  done  by  pouring  the  contents  of  the  two  vessels  si- 
multaneously in  the  third,  or  by  having  two  parties  with  a  bucket  each. 
\\'hen  a  combined  spray  is  needed  to  protect  the  plants  from  insiects  as 
well  as  fungous  troubles,  add  to  the  40-50  gallons  Bordeaux  4  oz.  Pa^is 
(ireen.  In  applying  the  spray  it  is  very  important  that  the  admixture  is 
kept  complete  by  agitation.   Most  spray  pumps  have  devices  for  this. 
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TABLE  III. —  Yield  per  Acre  of  Varieties  of   Tomatoes  Sprayed  and 

Unsprayed.  i8g6. 


Varieties. 


1  Livingston'  Favorite . 

2  Golden  Queen  

3[Michigan  Early...  . 
4irrophy. 


Liberty  Bell. . 

6  Atlantic  Prize 

7  Royal  Red.... 

8  Pondorosa  

9i  Paragon  

10  Matchless  

11 
12 
13 
14 
15 
16 
17 
18 
19 


Early  Acme  

Advance   

Democrat   

Autocrat   

Canada  Victors . . . 

Potato  Leaf  

Rose  Peach  

Purple  Peach  

Golden  Ball  

20  Cincinnati  Purple. 

21  Imperial  

22  Early  Ruby  

23  Essex  Hybriod..., 

24  Acme  

2.5  Beauty  

26  Dwarf  Aristocrat. 


Dwarf  Champion. 
Purple  Husk. 


27 
28 

29  Golden  Husk. 
3U  Yellow  Pear  

31  Truckers'  Favorite 

32  Ford  Hook  

3:^  Queen  

34  Early  Smooth  

35  Prize  Taker  

86  Stone   

87  Buckeye  State  

38  Perfection  


Sprayed.   '  Unsprayed 


Tons. 


Bush. 


Average  for  thirty-five  varieties.     9.52  \    6.98  i     8  .51 


6.49 
7.75 
9.58 
10.90 
11.33 
10.41 
10.95 
6.19 
12.12 
10.74 
10  76 
8.74 
10  12 
11.11 
11.22 
11.50 
12  98 
7.49 
10  28 
8  86 
12.36 
11.68 
9.96 
8.62i 
7.90 
4.02 
8.59 


Tons. 


8.52 
7.92 
8.87 
9.67 

10  88 
9.71 

11.15 
8.01 


216.3 
258.3 
819.4 
363.3 
377.8 
347.0 
365.3 
206.5 
404.0 
358.0 
358.7 
291.3 
337.3 
370.2 
374  2 
383.3 
43  J 
266.3 
342.7 
295.3 
412.0 
389.3 
332  0 
287.5; 
263.5 
134  3 
119.8 


284.8 
264.1 
295.7 
323.3 
362.8 
323.9 
371.5 
267.2 


6.16 
525 
7.41 

5.45 
9.23 
4.39 
8  51 
6.59 
9.86 
7.66 
7.23 
8.35 
8.25 

5  91 
9.69 
8.64 
6.99 
4  25 

6  95 
8.08 
8.99 
8.97 
8.13 
6  26 
6.57 
8.81 
3.14 


Bush. 


Difference 
in  Favor  of 
Spraying. 


205.4 
175  3 
247.1 
181.9 
307.8 
146.0 
283.8 
219.8 
328.8 
255.5 
241.1 
278  3 
275.0 
197.1 
323.1 
288  2 
233.0 
141.9 
231  7 
269.3 
299.6 
299.1 
271.1 
208.7 
219.2 
127  1 
104.9 


5,78 

6  95 

7  80 
7.01 
6,80 
6.03 
6  96 
6.32 


192,7 
230.1 
260.2 
233.9 
226.9 
201.1 
232.3 
210.9 


2  74 
.97 
1.0 
2.66 
4.08 
3.66 
4.19 
1.69 
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TABLE   IV. —  Quantity  of  Green    Tomatoes  of  Different  Varieties  on 
Sprayed  and  Unsprayed  Plots.  i8g6. 


Varieties. 


Livingston  Favorite. 

Golden  Queen  , 

Michigan  Early  

Trophy  

5  Liberty  Bell  

Atlantic  Prize  

Royal  Red  

8  Ponderosa  

9  Paragon  


10  Matchless  

11  Early  Acme  

12  Advance  , 

13  Democrat  

14|  Autocrat  

15  Canada  Victor  

16, Potato  Leaf  

17' Rose  Peach  

18  Purple  Peach  

19  Golden  Ball  

20  Cincinnati.,   

21  New  Imperial  

22  Early  Ruby  

23  Essex  Hybrid  

24  Acme  

25|Beauty  

26' Dwarf  Aristocrat .. . 
27  Dwarf  Champion..  . 

28! Purple  Husk  

29  Golden  Husk  

.30  Golden  Pear  

31  Truckers'  Favorite. 
.32  Ford  Hook  

33  Queen  

34  Early  Smooth  

35  Prize  Taker  

36  Stone ..   

37  Buckeve  State  

38  Perfection  


Sprayed. 


Lbs. 

19.38 
46.82 
14.37 
38.72 
26.14 
2.61 
51.61 
22.15 
27.66 
10.89 
6.97 
1.96 
33.76 
38.55 
5. 
3.28 
25.48 
22.43 
30.49 
29.62 
11.11 
1.31 
1.74 
3.27 
7.62 
2.39 
1.52 


6.32 
1.96 
8.48 
8  92 
4.14 
20.25 
13.29 
1  96 


Bush. 

32.3 
78.0 
23  9 
64.5 
58.4 
43.4 
86.0 
96.9 
46  1 
18.1 
11.6 
3.2 
56.2 
64  2 
9.8 
5.4 
42.4 
37.3 
57.4 
49.3 
18.5 
2.2 
2.9 
5.4 
12.7 
3.9 
2.5 


10  5 
3.2 
14.1 
13  2 
6.7 
33.7 
22.1 
3.2 


Unsprayed. 


Lbs. 

3.05 
11.76 
3.70 
8.28 
3.05 


1.59 
3.05 
9.58 
9.80 


8.93 
i2!4i 


5  88 
11.76 
24.61 
4.35 
4.14 


1.96 
1.31 
3.70 
3.05 
1.96 
3.92 
1.96 


Bush. 
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TABLE  VII. —  Yield  per  Acre  of  Varieties  of  Tomatoes  Sprayed  and 

Unsprayed.  i8gj. 


Varieties. 


1  Atlantic  Prize  

2  Prize  Winner  

3  Brinton's  Best  

4  Livingston's  Favorite. 

5  Queen  

6  Stone  , . . 

7  Prize  Taker  

8:  Matchless  

9  Paragon  

10  Royal  Red  

11  Perfection  

12  World's  Fair  

13  Beauty  

14  Imperial  

ISjGolden  Queen  

16  Climax  

17  Ford  Hook  

18  May  Flower*.  ..  

19  Dwarf  Champion  


Sprayed. 


Tons.  Bush 


Average  of  nineteen  varieties. 


6.54 
7.84 
10.55 
9.97 
9.74 
9.14 
11.60 
11.07 
12  02 
10  22 
13.33 
12  44 
10.11 
10.05 
15.01 
12.44 
9.78 
8.90 
5.25 


10.26 


Difference 
Unsprayed.    in  Favor  of 
Spraying. 


Tons.  Bush 


218.0 

261.6! 

351.9 

332.4 

334.7' 

304.7! 

386.9 

369  2 

400.81 

340.8 

411. l[ 

414.8 

337.2] 

335  l! 

500.4 

414.8 

326.0 

296.7 

175.2 


4.20 

5.66 
6.97 
5.85 
6.43 
6.34 
7.33 
11.12 
11.63 
11.11 
8.80 
12.78 
8.86 
7.45 
10.94 
8.65 
8.65 
8.68 
3.86 


8.11 


140.0 

188.8 

232.4 

195.1 

214.4 

211.5; 

244.3 

370.8 

387.9 

370.3 

293.6 

436.0 

295.5 

248.4 

364  7| 

288.4' 

288.4 

289.2 

127.2 


Tons.  Bush 


♦Yield  corrected  for  one  plant  missing  In  the  sprayed  portion. 
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TABLE  VI TI  — Quantity  of  Green  Tomatoes  of  the  Different  Varieties 
on  the  Sprayed  and  Unsprayed  Plots.  iSgy. 
{^Calculated  in  Pounds  and  Bushels  per  Acre.) 


Varieties. 


Atlantic  Prize  

Prize  Winner, .  . . 

Brinton's  Best  

Favorite  

Queen  

Stone  

Prize  Taker  

Matchless  

Paragon  

Royal  Red  

Perfection,  

World's  Fair  

Beauty  

Imperial  

Golden  Queen.. . . 

Climax  

Ford  Hook  

Mayflower  

iDwarf  Champion. 


Sprayed. 


Lbs. 


Bush. 


5.04 
7.68 
24.48 
17.04 
21.12 
23.52] 
14.641 
36  00 
29.04 
54.96 
17.04 
54.24 
45.60 
20.40 
30.00 
8.88 
4.56 
17.76 


8.4 
12.8 
40.8 
28.4 
35.2 
39.2 
24.4 
60.0 
48.4 
91.6 
28.4 
90.4 
76.0 
34.0 
50.0 
14.8 

7.6 
29.6 


Unsprayed. 


Lbs. 


15.12 
13.24 

7.20 
19.20 
15.12 
19.68 
20.40 
36.24 
22.80 
24.00 
12.48 
21.84 
17.04 
20.16 

4.80 
13.68 


Bush. 


25.3 
20.4 
12.0 
32.0 
25.2 
32.8 
34.0 
60.4 
38.0 
40.0 
20.8 
36.4 
28.4 
33.6 
8.0 
22.8 


134  MARYLAND  AGRICULTURAL  EXPERIMENT  STATION. 


TABLE  IX. — Average  Results  of  Sprayhig  of  Varieties  Tested  Two  Years, 

(^Yields  per  Acre.) 


Varieties. 

1S9«. 

1897. 

Average. 

Sprayed. 

Not 
Sprayed 

Sprayed. 

Not 
Sprayed. 

Sprayed. 

Not 
Sprayed. 

Tons 

Tons. 

Tons 

Tons. 

Tons. 

Tons. 

\ 

6.49 

6.16 

9  97 

5.85 

8.23 

6.00 

2 

6.98 

5.25 

15.01 

10.94 

10.99 

8.09 

3 

10.41 

4.39 

6.54 

4.20 

8.47 

4.29 

4 

Rnval  Rf>H 

10.95 

8.51 

10.22 

11.11 

10.58 

9.81 

5 

ra  con 

13.12 

9.86 

12.02 

11.63 

12.07 

10.74 

6 

10.74 

7.66 

11  07 

11,12 

10.90 

9.39 

7 

9.89 

8.99 

10.05 

7.45 

9.97 

8.22 

8 

7.9U 

6  57 

10.11 

8.86 

9  00 

7.71 

9 

Dwarf  Champion  

3.59 

3.14 

5.25 

3.81 

4.42 

3.50 

10 

7.92 

6.95 

9.78 

8.65 

8.85 

7.80 

11 

8.87 

7.80 

9.74 

6.43 

9  80 

7.11 

12 

10.88 

6.80 

11  60 

7.33 

11.24 

7.06 

13 

9.71 

6.03 

9  14 

6.34 

9.42:  6.18 

14 

Perfection  

8  01 

6  33 

12  33 

8  80 

10.17!  7.56 

ERRATA. —  Tliere  sliould  be  no  decimal  point  in  the  pound  columns 
in  tables  4  and  8. 

On  page  12^,  lines  12  and  17,  read  "6  lbs.,''  instead  of  "8  lbs." 
Page  118,  line  18,  "statement"  should  read  "State." 
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The  Black  Peach  Aphis — Cut  Worms  in  Young  To= 
bacco — Law  Providing  for  the  Suppression 
and  Control  ot  Insect  Pests  and 
Plant  Diseases  in  Maryland. 


By  W.  G.  Johnson,  Entomologist. 


THE  BLACK  PEACH  APHIS 

(Aphis  prunicola  Kalt.) 

Tlie  l>laek  peacii  aphis  lias  made  its  appearance  in  certain  sections 
of  the  State  in  such  unusual  numbers,  we  have  deemed  it  expedient  to 
embody  an  account  of  it  in  this  bulletin,  calling  especial  attention  to  it. 
Great  injuiy  is  being  done  to  the  unfolding  buds  in  nurseries,  and  to 
young  trees  set  out  this  spring  and  last  fall.  In  one  instance  the  pest  is 
in  a  single  block  of  peach  in  which  over  a  million  seedling  were  budded 
last  season.  At  another  place  a  block  of  five  hundred  thousand  trees  are 
being  seriously  damaged.  1  was  called  to  this  nui-sery  by  telegi-am,  Api'il 
20th,  and  upon  examination  found  that  considerably  over  one  hundred 
tho'usand  young  trees,  where  the  buds  were  just  starting,  were  literally 
covered  with  the  insects.  Tihe  creatures  were  clustered  upon  the  young 
shoots,  to  such  an  extent  that  the  rows  looked  as  if  they  had  been  dusted 
with  lamp  black.  The  general  appearance  of  one  of  these  young  trees 
is  shown  in  figure  1,  at  a.  The  insects  are  so  thickly  clustered  upon  the 
young  shooting  bud,  it  can  scarcely  be  seen.  A  normal  bud,  as  it  should 
be,  is  shown  at  h.  A  leaf  with  the  insects  on  the  under  surface  is  shown  at 
c.  A  eoiTespondent  from  Washington  County  says  in  a  letter  April  21st, 
that  he  is  having  a  gi'eat  deal  of  trouble  with  this  insect  on  peach  planted 
this  spring  and  upon  plum  set  out  one  year  ago. 

Nature  of  the  Attack.  — The  ravages  of  this  pest  in  the  past 
have  been  very  gi-eat,  and  I  'hope  this  circular  will  be  timely  warning  to 
many  nurserymen  and  ordhardists  who  might  otherwise  suffer  con- 
siderable loss.  Trees  badly  attacked  by  this  insect  are  very  con- 
spicuous even  at  a  distance.  The  leaves  are  yellowish,  more  or 
less  clustered,  many  of  them  being  curled  and  spotted.  The  re- 
sult is  that  the  tree  is  dwarfed  and  stunted;  and  in  the  case  of 
young  buds  in   the   nursery,   they   are   killed   outright   in   a  very 


Fig.  1.— Injury  to  youngr  peach  buds,  c,  bud  covered  with  black  peach  aphis;  ^,  nor- 
mal bud;  c,  leaf  with  insects  on  under  surface.  (Original.) 
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few  (lays.  The  insect  is  sonicitiinos  called 
tlio  black  peach  louse,  and  if  a.  clus- 
ter of  them  is  examined,  winged  and  winj;- 
less  individuals,  and  youns;  from  the  newly 
born  in  all  stages  to  the  adult,  will  be  seen. 
One  of  the  wingless  viviparous  forms  is  shown 
at  figuie  2.  There  may  also  be  seen  in  the 
Siime  colony  many  winged  fomis  as  shown  in 
figure  3.  Tlie  young  of  these  insects  are  pro- 
duced alive  and  unlike  most-other  plant  lice, 
they  spend  part  of  their  time  upon  the  roots  in 
the  ground,  retiring  about  midsummer  and  Fif?.  2.— Common  winf^iess 
remaining  below  the  surface  until  the  fol-     Female  of  the  mack  I'eacn 

,      .         "  .  Aphis.   (After  Slingerland). 

lowing  spnng. 

Remedial  Measures.  — Of  the  remedial  measures  suggested  and 
tried  I  have  found  kerosene  emulsion  the  most  etfective.  The  degree  of 
success  attained  will  depend  (1)  upon  the  completeness  of  the  emulsion, 
(2)  the  kind  of  apparatus  used  for  applying  it,  and  (3)  the  thoroughness 
of  the  spraying. 


FiK.  3.— Common  Winged  Female  of  the  Black  Peach  Aphis.   (After  J.  B.  Smith.) 


Kerosene  emulsion  must  be  made  explicitly  according  to  the  direc- 
tions as  oil  and  water  will  not  mix  by  stimng,  or  by  pouring  from  one 
vessel  to  another.   It  is  made  as  follows: — 

Hard  (or  soft)  soap  (ivory  soap  preferable)  ^  pound. 

Water  (rain  water  if  convenient)  1  gallon. 

Kerosene  (common  coal  oil)  2  gallons. 

Put  the  water  in  a  vessel  holding  four  or  five  gallons,  add  the  soap 
by  shaving  it  into  thin  pieces,  place  on  a  stove  and  bring  to  the  boiling 
point,  occasionally  stirring  it  to  thoroughly  dissolve  the  soap;  then  re- 
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move  to  the  yard,  or  some  convenient  place  away  from  the  fire,  and  pour 
the  kerosene  directly  into  the  water.  Tliis  should  then  be  pumjjcd  in 
and  out  of  tlie  vessel  M'ith  a  good  force  pump  for  from  five  to  ten  min- 
i;tes  or  imtil  the  emulsion  is  formed.  If  properly  made,  it  will  have  the 
appearance  of  buttennilk,  and  will  readily  mix  with  water  without  any 
oil  coming  to  the  surface.  It  will  keep  an  indefinite  length  of  time,  be- 
coming a  semi-solid  when  cold.  If  used  when  fresh  it  can  be  diluted 
"with  cold  water  to  the  strength  desired;  but  if  cold  and  hard,  warm 
water  should  be  used.  Every  gallon  of  the  emulsion  used  should  be  di- 
luted with  from  10  to  13  gallons  of  water,  and  applied  with  a  good 
6pray  pump. 

There  is  now  upon  the  market  a  spraying  apparatus  which  mechan- 
ically mixes  kerosene  with  water,  and  does  away  with  the  seemingly 
troublesome  method,  although  it  is  very 
simple  in  practice,  of  making  the  emul- 
sion by  hand.  There  are  several  styles 
of  these  machines,  one  is  made  so  that 
it  can  be  used  in  any  ordinary'  pail  and 
and  costs  about  $7.00.  The  Knap- 
sack costs  about  $14.00,  and  the  barrel 
as  shown  in  figure  4,  about  $16.00.  I 
have  found  these  sprayers  the  most  sat- 
isfactory I  have  ever  used  in  combat- 
ting plant  lice.  To  operate  figure  4,  it 
is  only  necessary  to  fill  the  tank  with 
pure  kerosene,  the  barrel  with  clean 
water,  set  the  indicator  at  the  figure 
giving  the  percentage  desired  and  every- 
thing is  in  readiness.  From  a  series  of 
tests  made  with  one  of  these  sprayers, 
April  21st.  1898,  we  have  found  that  15 
per  cent,  kerosene  and  water  gave  us 
the  most  satisfactory  results.  The  tests 
ranged  from  5  to  30  per  cent. 

Where  only  a  few  branches  of 
small  one  year  old  trees  are  found  in- 
fested it  would  be  wise  to  cut  them  off 

and  burn  them.    If  for  any  reason  it  is       Figure  4.- The  Peerless  Kerosene 

desired  to   save  them,  the  branches   sprayer.  (After  The  oeming  co 
should  be  bent  over  and  dipped  in  a 

soap  solution  at  the  rate  of  1  pound  of  soap  to  7  gallons  of  water.  An  ef- 
ficient and  cheap  mixture  can  also  be  made  by  soaking  8  to  10  pounds  of 
home-gi-own  tobacco  leaves  and  stems  in  40  gallons  of  water  for  two  days 
(48  hours).  Dissolve  2  pounds  of  whale  oil  or  soft  soap  in  a  gallon  of  hot 
water,  add  to  the  barrel  of  tobacco  infusion,  stir  thoroughly  and  apply 
with,  a  good  spray  pump  or  dip  the  infested  branches  in  it. 

Eor  a  more  detailed  account  of  some  common  injurious  plant  lice, 
wiih.  suggestions  for  their  destruction,  See  Bulletin  48  of  the  Mainland 
Agricultural  Experiment  Station,  a  copy  of  wliich  will  be  sent  upon  ap- 
plication. 
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CUT  WORMS  IN  YOUNQ  TOBACCO. 

For  many  years  the;  tobacco  growers  of  jMaryLajid  have  sufl'ered' 
serious  aiinual  loss  from  tJie  ravages  of  cut  woi-ins.  These  losses  are  be- 
coming more  apparent  in  sections  where  crimson  clover  and  other  crops 
are  grown  on  tlae  tobacco  lands  for  turning  do.wn  in  the  spring  as  a  soil 
crop.  Such  fields  fumish  ideal  places,  the  early  and  latter  part  of 
the  season,  for  the  parent  insects  to  deposit  their  eggs  and  for  the  young_ 
worms  to  feed.  The  result  is,  that  w'lien  the  crop  is  turned 
under,  the  worms  remain  below  the  ground  for  a  time  feeding  upon  the 
leaves,  stems  and  roots,  until  the  tobacco  plants  are  set  out,  and  then 
they  emerge  from  their  subterranean  hiding  places  and  concentrate  their 
attacks  upon  the  delicate  plants.  The  damage  thus  done  is  very  great  as 
it  necessitates  replanting,  and  in  many  instances,  the  second  planting 
is  cut  off.  Consequently,  the  grower  is  not  only  annoyed  by  worms  but 
the  unevenness  of  his  crop  is  very  noticeable, and  causes  much  trouble  and 
extra  expense  in  iiandling  as  it  does  not  ripon  i;niformly. 

For  the  past  two  seasons  this  oflicc  has  received  many  inquiries  re- 
garding these  insects,  and  antici]3ating  similar  requests  for  information 
this  spring,  we  have  thought  it  wise  to  issue  these  notes  with,  suggest- 
ions for  the  general  information  of  tobacco  growers. 

Generalized  History. — The  catei-pillars  or  worms,  commonly 
called  cut  worms  are  the  young  of  a  great  family  of  nig'ht  flying  moths 
known  as  Noctuids.  The  m^ths  are 
rarely  ever  seen  in  the  day  time,  and 
dart  here  and  there  when  disturbed. 
They  hide  during  the  day  in  grass  and 
weeds,  under  stones  amd  rubbish  of  all 
kinds,  in  fact,  any  place  where  they  can 
find  shelter.  Many  of  them  evhibit  re- 
markable instances  of  jirotcctive  color- 
ation and  can  only  be  detected  by  very 
careful  observation. 

They  are  very  active  at  night  and 
certain  species  are  attracted  to  lights  in 
great  numbers.  They  also  have  a  spec- 
ial liking  for  sweets,  and  entomologists 
make  use  of  this  peculiar  habit,  catch- 
ing them  for  study,  by  painting  fence 
boards,  trees,  etc.,  with  a  mixture  of 
molasses  and  stale  beer.  Thus  many 
species  are  trapped  and  caught  that  it  would  be  difficult  to  get  other- 
wise. 

The  parent  insects  or  moths  of  the  common  cnt  worms,  are  seen 
almost  daily  or  nightly  by  the  tobacco  grower,  but  they  are  not  usually- 
recognized  as  the  progenitors  of  the  destructive  wonns.  The  moths 
vary  greatly  in  color  in  the  different  species,  and  iisually  have  a  wing- 
expanse  of  from  an  inch  and  a  half  to  two  inches  as  seen  by  the  accom^ 


Fig.  5.— Dark-skied  Cut  Worm,  ^lyro- 
tls  mesisoria,  Harr.  a,  larva;  b,  adult 
moth.   (After  Hiley.) 
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panying  illustrations.  Normally,  the  female  lays  her  eggs  in  grass  lands, 
but  clover  fields  and  weedy  places  get  their  share.  The  female  will  de- 
posit her  eggs  most  any  place  where  the  ground  is  densely  covered  with 


Fierure  7  — Shasreened  Cut  Worm' 
Feltia  maUfida,  Guen.    (After  IlUey.) 


Fig.  6.— Glassy  Cut  Worm,  Iladcna  devastatrix.  Brace.   (After  Riley.) 

vegetation.  The  eggs  are  rarely  ever  laid  on  or  in  the  ground,  but  are 
frequently  found  on  trees,  stones,  or  leaves. 

The  young  worms  hatching  from  these  eggs  early  in  the  summer 
or  late  fall,  feed  voraciously  upon  any  vegetation  in  their  vicinity,  and 
are  by  no  means,  particular  what  it  is; 
the  only  requirement  being  that  the 
plant  shall  be  juicy  and  abundant. 
Many  worms  of  certain  species  reach 
about  half  their  gi'owt.h  when  wintei 
sets  in.  They  remain  in  the  ground 
vmtil  the  following  spring  and  then  re- 
new their  feeding  with  great  activity. 
Some  varieties  assume  a  climbing  habit 
and  cut  leaves  and  twigs  of  yonng  trees 
and  shrubs,  and  are  therefore  called 
''climbing  cutworms."  This  climbing 
tendency  is  rarely  exhibited  where 
there  is  an  abundance  of  vegetation  on 
the  ground. 

When  fully  gTOiwn  the  worms  vary  in  length  from  one  to  two'  inches 
or  more.  They  also  vary  gi*eatly  in  color  and  different  species  are  usu- 
ally easily  recognized  at  a  glance.  For  instance,  the  one  shown  at  figure 
5,  is  known  as  the  dark  sided 'cut  worm,  on  account  of  the  dark  stripes 
extending  along  the  sides  of  its  body.  For  a  similar  reason,  the  one 
shown  in  figure  G  is  known  as  the  glassy  cut  worm,  and  the  one  in  figure 
7  as  the  shagrecned  cut  worm,  while  figure  8  is  called  gTanulated 
cut  worm. 

One  of  the  commonest  forms  we  have  in  Maryland,  especially  in  the 
tobacco  growing  counties,  is  knoiwn  as  the  greasy  or  black  cut  worm. 
Another  very  common  species  in  this  State  is  known  as  the  variegated 
cut  worm.  When  these  caterpillars  reach  maturiity  they  enter  the  ground 
usunlly  just  below  the  surface  and  transform  into  what  is  known  as  the 
pupa  or  quiescent  stage.  A  pupa  of  the  granulated  cut  worm  is  shown 
in  figure  8  ait  f.  After  remoimng  in  this  condition  for  a  few  days  in  mid- 
summer the  adult  or  parent  moth  emerges  and  is  ready  to  deposit  the 
eggs  for  the  next  brood  in  some  suitable  place. 

It  must  be  said  in  this  connection  that  this  is  only  a  generalization 
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of  tlie  life  liislory  of  this  dcstmctive  group  of  insects,  and  will  apply 
to  a  large  number  of  species.  Some  of  them  vary  considerably  in  habits 
and  mode  of  transforniailion. 
Some  live  over  winter  in  the 
adult  stage,  while  oMiers  re- 
main in  the  larva  or  i)upa 
condition  during  tlnat  time. 
But  in  some  instances  we 
have  found  both  the  adult, 
neai'ly  full  grown  larva  and 
pupa,  during  the  winter. 
Some  species  are  double 
brooded,  that  is,  there  are 
two  distinct  broods  during 
the  same  season,  while  others 
have  but  a  single  brood. 

The  adults  of  the  cut  worms  usually  found  in  our  tobacco  fields 
appiar  generally  during  the  month  of  July.  The  parent  moth  of  the 
greasy  cut  worm  {A(/rotis  j/psiloii)  began  emerging  in  my  breeding 
cages  here  July  19th,  1897.  The  worms  were  found  abundant  in  tobacco 
fields  the  latter  part  of  ]\Iay  and  early  June,  doing  considerable  damage 
to  the  young  plants.  1  also  bred  the  adult  from  another  species  found 
in  tobacco,  known  as  the  variegated  cut  worm  {Peridroma  saucia). 
The  first  moth  appeared  July  2nd.  189?. 

Assuming  that  these  general  remarks  will  suffice  to  answer  the 
queries  usually  asked  rgarding  cut  worms,  we  will  now  turn  our  atten- 
tion to  the  remedial  measures. 

Remedial  fleasures.  — Many  suggestions  have  been  made,  and 
many  remedies  tried  for  the  destruction  of  cut  womis,  but  none  of  them 
have  given  sucb  marked  and  promising  results  as  the  poison  bait.  One 
year  ago  the  remedy  for  the  destruction  of  the  cut  wonn  was  under  dis- 
cussion at  the  "Farmer's  Club"  at  Bel  Alton,  Charles  Co.,  and  I  was 
asked  by  the  President  of  that  organization,  Samuel  Cox,  Jr.,  to  prepare 
a  reply  to  the  query,  and  submit  it  to  be  read  at  their  regular  meeting. 
This  paper  was  written  March  L").  1897.  rOad  at  their  April  meeting, 
and  published  in  the  County  pa])ers.  As  a  result  many  farmers  used 
the  remedy  suggested  with  gratifying  results. 

We  know  that  the  worm,  as  well  as  the  adult  moths,  have  a  liking 
for  sweet  substances,  and  are  attracted  to  them  when  they  are  placed  in 
their  vicinity.  We  also  know  that  the  worms  eat  wheat  bran,  with  much 
relish.  By  combining,  therefore,  the  bran  with  molasses,  or  syrup  made 
from  sugar,  we  have  an  ideal  bait,  and  the  worms  will  eat  it  in  prefer- 
ence to  anything  else  when  it  is  available.  By  poisoning  this  material 
•with  Paris  gi'een  or  arsenic  we  have  a  good  remedy,  cheap  and  easy 
to  apply. 

The  ingredients  used  for  making  the  poison  ma.sh  are  as  follows: 

Wheat  bran  .50  lbs. 

Molasses  (any  kind)   2  quarts. 

Paris  green  (good  quality)   1  lb. 

Water  ('enough  to  make  thick  mash) 


Fig.  8.— Granulated  Cut  Worm,  Fellia  an- 
nexa,  Treits.  (After  Riley.) 
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The  brail  t^lioiild  he  ]ihu-t'(l  in  an  old  tub  or  barrel,  and  to  tliis  the 
Paris  green  should  he  added  and  j^lirred  thoroughly  with  a  shovel  or 
other  implement  before  the  water  or  luohiisses  is  poured  in.  Stir  the 
molasses  in  about  a  gallon  of  warm  w  ati'i-  and  i)our  it  over  the  bran  and 
Paris  green,  thoroughly  stirring  until  it  is  well  mixed.  Then  add  enough 
water  to  nvaks  a  mash  about  the  consistency  of  dough,  so  that  it  can  be 
handled  easily  without  running. 

The  material  having  been  prepared  it  is  now  ready  to  be  applied, 
and  to  do  this  successfully,  several  essentials  are  necessary. 

(1)    The  land  should  be  prepared  several  days  in  advance. 

{'I)  After  the  drills  are  made,  a  pinch  of  poison  mash,  about  as 
mnc'h  as  one  coidd  hold  on  a  table  spoon,  should  be  dropped  in  the  vi- 
cinity {not  ill  the  exact  place)  of  the  spot  where  the  plant  will  be  set. 
This  should  be  done  from  three  to  pie  days  before  the  plants  are  put  out. 

(3)  The  application  should  be  made  in  the  afternoon  as  near 
evening  as  practicable;  but  where  it  is  necessary,  in  order  to  get  over  large 
areas,  there  is  no  objection  to  dropping  it  in  at  time  during  the  day. 

(4)  Care  should  taken  to  keep  chickens,  turkeys,  or  animals  of  any 
kind  that  would  be  liable  to  eat  the  mash,  out  of  the  field  for  a  day  or 
two,  or  until  after  the  tobacco  is  set. 

This  remedy  is  so  simple  and  inexpensive,  there  is  no  good  reason 
why  the  farmers  of  this  State  should  loose  so  heavily  each  season  from 
the  lattackiS  of  these  worms.  The  remedy  can  also  be  applied  to  any 
other  plants  or  crop  that  is  attacked  by  cut  worms.  It  can  be  Lised  to 
good  advantage  by  onion,  tomato  and  cabbage  growers- 
One  of  my  correspondents,  Henry  C.  Adams,  of  ]\Iechanicsville.  St. 
Mary's  County,  one  of  the  largest  and  most  successful  tobacco  growers 
in  Maryland,  wlio  used  this  remedy  last  year  writes  me  February  8th,  as 
follows: — 

"Last  spring,  a  few  weeks  before  ])lanting  my  tobacco,  I  noticed  in 
a  Charles  County  paper,  a  remedy  suggested  by  you,  for  the  extennina- 
tion  of  cut  M-orms.  I  adoped  it  and  the  results  were  first  class.  After 
preparing  the  drills  I  applied  a  small  quantity  of  the  preparation  sug- 
gested by  you,  near  the  place  where  the  plant  was  to  be  set.  The  cut 
worms  readily  came  up,  ate  it,  and  were  killed  before  the  planting  of  the 
tobacco.  There  would  often  l)e  five  or  six  dead  worms  lying  on  a  hill, 
and  I  had  no  trouble,  whatever,  in  getting  a  good  stand  of  tobacco. 
Yvithout  the  remedy,  I  do  not  believe  I  could  have  gotten  a  stand  at  all, 
with  the  number  of  worms  in  the  ground.  At  any  rate,  the  crop  would 
not  have  been  uniform.  The  remedy  is  inexpensive  and  not  to  be  com- 
pared with  the  expense  and  bother  of  repla.iting,  which  I  consider  one 
of  the  most  aggravating  and  life  destroying  jobs  done  on  a  farm.  The 
suggestions  made  by  you  is  worth  a  great  deal  to  me,  and  supplies  a  need 
which  the  farmers  have  been  wishing  for  so  long." 
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THE   NEW  L\W  PROVIDING   FOR  THE  SUPPRESSION  AND 
CONTROL  OF   INSECT  PESTS  AND  PLANT 
DISEASES  IN  riARYLAND. 

On  account  of  the  serious  ravages  of  certain  insect  pests  and  plant 
dif-eases  wiiieh  have  greatly  interfered  with  the  horticultural,  agricul- 
tural and  nursery  interests  of  this  State,  it  was  deemed  wise  and  expe- 
dient by  those  whose  interests  were  represented,  tliat  ihey  ask  the  Stale- 
to  make  provision  for  the  establishment  and  support  of  a  department 
\^.hich  should  subserve  their  interests  along  certain  lines. 

Tihe  bill  which  follows,  was  therefore,  the  outcome  of  a  convention.- 
which  convened  in  Baltimore,  January  26  and  27,  1898.  The  subject 
was  carefully  considered  from  the  standpoint  of  the  horticulturist,  agri- 
culturalist, nurserjTiian,  trucker,  florist,  and  from  the  practical  and  scien- 
tific sides. 

The  measure  provides  for  the  creation  of  a  State  Horticultural  De- 
partment, which  is  under  the  immediate  control  of  the  Board  of  Trus- 
tees of  the  Marjdand  Agricultural  College  and  Experiment  Station.  The- 
State  officers,  whose  duties  are  specifically  designed,  are  professors  of 
their  respective  department^;,  entomology,  patholo^gy  and  horticulture  in 
the  College  and  Station.  Aside  from  their  work  as  teachers  and  experi- 
mentors,  the  entomologist  and  pathologist,  are  required  to  ascertain,  by 
inspection,  the  general  horticultural  and  agricultural  condition,  prevail- 
ing in  each  county  eaoh  year;  and  must  inspect  eacih  nursery  every  six 
months.  These  officers  are  given  full  police  power  to  enter  npon  any 
land  in  the  State  for  purposes  of  inspection  or  experimentafion. 

It  is  unlawful  for  any  tran.sportation  company,  person,  or  firm  to 
deliver  any  kind  of  nursery  stock  to  any  person  ^\-ithin  this  State,  unless 
it  is  first  covered  by  a  certificate  ot  inspection.  The  penalties  attached 
for  the  violation  of  this  law  are  severe. 

It  is  not  the  intention  of  the  officers  charged  with  execution  of  this 
Act,  to  enforce  its  provisions  for  any  selfish  motives;  but  in  view  of  the- 
fact  that  our  own  orehardists,  agriculturalists  and  nurserymen  must  sub- 
mit to  the  provisions  bearing  directly  upon  their  interests,  we  feel  jus- 
tified in  saying  that  we  expect  those  outside  our  State,  doing  a  nursery 
business  within  our  territory',  to  respect  our  wishes,  and  co-operate 
■with  us  in  the  suppression  and  control  of  these  pests  so  far  as  is  practi- 
cable. 

The  departments  are  now  being  thoroughly  equipped  for  the  pros- 
ecution of  the  work  to  the  very  best  advantage.  A^Tienever  it  is  practi- 
cable the  apparatus  belonging  to  these  departments  will  be  taken  tO' 
various  places  in  the  State  whenever  an  emergency  arises.  The  officers- 
will  give  as  much  time  and  personal  attention  to  each  important  out- 
break of  insect  or  disease  as  the  funds  and  assistance  at  their  disposal 
will  permit. 

It  is  the  desire  of  the  officers  of  this  department  to  keep  in  touch 
with  the  people  of  the  State  on  topics  of  econojuic  importance  and  all' 
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inquiries  will  bo  given  })ro]npt  and  considerate  attention.  If  there  is 
an  outbreak  of  any  insect  or  disease  in  your  vicinity,  or  an  insect  or  dis- 
eased leaf  or  plant  about  Avihich  yoii  desire  information,  enclose  it  in  a 
small  box  or  envelope  to  our  address.  Co-operation  is  necessary  to  get 
the  greatest  possible  benefit  out  of  this  work.  It  will  be  impossible  for 
the  State  Officers  to  know  the  exact  conditions  over  the  entire  State  at 
any  one  time,  unless  those  for  whose  interest  this  department  was  created, 
keep  them  posted.  For  the  benefit  of  the  general  public  we  append  here- 
with, an  exact  copy  of  our  State  law. 

LAWS  OF  ISfARYLAND,  1898. 

CHAPTER  289. 

An  Act  to  repeal  Sections  51,  53,  53,  54,  55,  5f),  57  and  58  of  Article 
XLVIII  of  the  Code  of  Public  General  Laws,  title  "Inspections,"  sub-title, 
'"J'rees  and  Nursery  Stock,"  as  desig'nated  by  Chapter  290  of  the  Acts  of 
the  General  Assemi)ly  of  Maryland  of  ISOG;  and  to  re-enact  the  same  with 
amendments,  imder  a  new  siib-title,  to  be  known  as  "State  Horticiiltural 
Department,"  and  to  add  thereto  eifjlit  new  sections,  to  be  designated  59, 
59  A,  CO,  61,  ()2,  0,3,  04  and  05,  providing-  for  the  protection  of  the  horticultu- 
ral interests  of  the  State  by  the  snpjiression  and  extermination  of  the  San 
Jose  scale,  peach  yellows,  pear  blight  and  other  injurious  insect  pestis  and 
plant  diseases;  and  to  create  the  offices  of  "State  Entomologist,"  "State 
Pathologist,"  and  "State  Horticulturalist,"  and  to  appropriate  a  sum  of 
money  therefor. 

SECTION  1.  BE  IT  ENACTED  BY  THE  GENERAL  ASSEMBLY  OF 
ISIARYLAND,  That  sections  51,  52,  53,  54,  55,  50,  57  and  58,  of  Article  XLVIII 
of  the  Code  of  Public  General  Laws,  title  "Inspections,"  sub-title,  "Trees  and 
Nursery  Stock,"  as  passed  by  the  Ge  leral  Assembly  of  Maryland,  session 
1890,  be  and  the  same  are  hereby  repealed  and  re-enacted  to  read  as  fol- 
lows: 

51.  That  a  State  Horticultural  Department  be  established  for  the 
State  of  Maryland;  that  its  pui-pose  is  to  suppress  and  eradicate  the  San 
Jose  scale,  peach  yellows,  pear-blight,  and  other  injuriously  dangerous 
insect  pests  and  plant  diseases  throughout  the  St.ate  of  Maryland. 

52.  That  the  Professor  of  Entomology,  the  Professor  of  Vegetable 
Pathology,  and  the  Professor  of  Horticulture  of  the  Maryland  Agricultural 
College  and  Experiment  Station  shall  be  the  State  Entomologist,  State 
Pathologist  and  State  Horticulturalist,  respectively. 

53.  That  the  said  Horticultural  Department  shall  be  under  the  control 
of  the  Boai'd  of  Trustees  of  the  ^Maryland  Agricultural  College  and  Experi- 
ment Station,  to  whom  the  officers  created  under  this  Act  shall  be  responsi- 
ble; that  the  salary  of  the  State  Entomologist  and  State  Pathologist  shall 
be  lixed  by  the  said  Board  of  Trustees,  and  the  said  Board  shall  likewise 
fix  the  compensation  of  any  assistant  or  assistants,  employee  or  employees, 
and  control  all  expenses  thereof.  That  the  expenses  of  said  department 
!-,liall  be  paid  out  of  an  appropriation  hereinafter  provided  for,  and  that  said 
Board  of  Trustees  be  invested  with  all  powers  necessary  to  carry  into  effect 
the  provisions  of  this  Act;  but  no  expenses  shall  be  incurred  beyond  the 
amount  appropriated. 

54.  That  it  shall  be  the  duty  of  said  State  Entomologist  and  State 
Pa.Thologist,  thoir  assistants  and  emploj-ees,  under  the  control  of  Trustees  of 
said  College,  to  seelc  out  and  suppress  all  pernicious  insect  pests  and  con- 
tagious diseases  hereinbefore  mentioned  as  destructive  to  the  horticultural 
and  agricultural  interests  of  this  State,  and  conduct  experiments  when 
necessar\'  to  accomj)lish  that  end. 

55.  That  in  order  to  accomplish  the  purposes  ot  this  Act,  the 
State    Entomologist    and    the    State    Pathologist,    their    assistants  and 

-employees,  or  any  other  officer,  assistant  or  employee  appointed 
by    said    Board    of    Trustees,    are    hereby    authorized    to    enter  upon 
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any  jjuhlic  premisps,  parks,  coincf  erics,  or  otlicr  proiiiiscs,  or  upon 
an\  Iniul  oT  any  firm,  cor|)oratioii  or  private  iiidivid iial  within  the 
State  ol'  Maiyiaiui,  for  the  puri)ose  of  inspecting',  destroying,  treating-  or  ex- 
perimenting Upon  the  insects  and  diseases  aforesaid.  Should  any  insect  or 
disease  found  by  said  State  Kntomohvgist  or  State  i'at liologist,  or  l)y  any 
other  ottieer  appointed  by  said  'J'rustees,  be,  in  their  o|)inion,  capable  of 
eradication  without  the  (iestruction  of  the  tree  or  plant,  then  said  officers 
are  to  treat  or  cause  to  be  treated  with  proper  remedies  and  apjdiances  all 
such  trees,  vines,  shrubs,  plants  and  g-raiiis.  Further,  said  State  officers 
shall  treat  or  have  treated,  in  order  to  prevent  the  dissemination  of  the 
aforesaid  insects  or  diseases,  any  and  all  suspicious  trees,  vines,  shrubs, 
plants  and  grains  found  to  be  in  a  dangerous  proximity  to  those  infested  as 
aforesaid.  , 

56.  That  should  any  of  the  officers  aforesaid,  throug'h  their  assistants 
and  employees,  or  by  any  notification  whatsoever,  find  any  frint  trees, 
vines,  sfirubs,  plants  or  g-rains  infested  or  diseased  witli  the  aforesaid  in- 
sects or  diseases,  the  aforesaid  otficers  shall  mark  or  tag  in  some  conspicu- 
ous way  all  trees,  vines,  shrubs,  plants  or  grains  infested  with  the  afore- 
said diseases,  and  shall  g-ive  notice  in  writing  to  the  owner  or  owners,  ten- 
ants or  perso7i  in  charge  of  such,  premises  of  tlae  condition  thereof,  and 
thereupon,  if  such  person  or  persons  so  notified  sliall  not  within  ten  (10) 
days  after  notification,  destroy  or  treat  the  same  in  accordance  with  regula- 
tions and  rules  of  said  Trustees,  a  copy  of  which  will  be  sent  on  application 
to  any  person,  then  said  Trustees  shall,  through  their  officers,  assistants  or 
employees,  destroy  or  treat  all  suoh  trees,  plants,  vines,  shrul)s  and  grains, 
and  the  State  officers  shall  file  a  statement  of  the  expenses  of  such  destruc- 
tion or  treatment  with  the  Trustees  of  said  Colleg-e,  and  said. Trustees  .shall 
transmit  a  copy  of  such  statement  and  account  of  such  expenditure,  with 
the  usual  affidavit  attached  thereto,  to  be  made  by  the  State  officers,  wiliich 
shall  fie  sufficient  evidence  to  prove  the  claim  to  the  State's  Attorney  of 
the  county  where  the  owner  of  suc.li  premises  resides,  and  said  Attorney  is 
directed  to  collect  the  same  and  account  to  the  Trustees  of  the  Maryland 
Agricultural  College  therefor. 

57.  That  it  shall  be  the  duty  of  said  Trustees  to  send  the  State  Ento- 
mologist, OT  the  State  Pathologist,  m-  their  duly  authorized  assistants,  at 
least  once  a  year  into  e.ach  county  of  the  State  for  the  purpose  of  deter- 
mining- by  inspection  the  healthfulness  and  general  condition  of  the  horti- 
cultural and  agricultural  interests. 

58.  That  it  is  herefjy  also  made  the  dutv  of  the  said  Board  of  Trustees, 
through  the  State  Entomologist,  and  the  State  Pathologist,  or  their  duly 
authorized  .assistants,  to  inspect  at  least  once  in  every  six  (6)  months  ail 
nurseries,  of  trees,  vines,  shrubs  and  plants,  subject  to  the  aforesaid  in- 
sects or  diseases,  within  the  State,  and  if  found  free,  so  far  as  can  be  deter- 
mined by  inspection,  from  the  aforesaid  insects  or  diseases,  to  g-ive  to  the 
owner  or  owners,  or  persons  in  charge  of  said  nui-series,  a  certificate  of  in- 
spection, showing-  such  nurseries  or  premises  to  be  apparently  free  from 
such  insects  and  diseases.  If  any  of  the  aforesaid  insects  or  diseases  should 
be  found  in  any  nursery  or  orchard,  or  any  preTnises  within  the  State, 
w'here  nursery  stock'  is  grown,  the  aforesaid  officers  shall  cause  to  be  de- 
sti^oyed  or  treated  such  portion  of  such  nursery  stock,  or  other  trees  or 
plants,  as  in  their  opinion  maj^  be  necessary,  and  shall  release  all  other 
nursery  stock  grown  upon  said  premises,  and  issue  a  certificate  of  inspec- 
tion to  the  owner  or  owners,  as  herein  provided  for;  and  if  such  infested  or 
diseased  trees,  vines,  plants  or  shrubs,  be  destroyed  by  the  aforesaid  offi- 
cers, then  the  owners  shall  pay  the  cost  thereof,  and  if  he  refuse  to  pay  the 
same,  it  shall  fie  collected  as  prescribed  in  Section  56.  No  nurseryman, 
broker,  agent,  dealer  or  other  person  siiaU  be  permitted  to  sell,  ship,  send 
out,  or  give  way,  by  mail,  express,  freight,  or  otherwise,  any  trees,  vines, 
shrubs,  plants,  buds  or  cuttings  from  any  such  nurseries  or  premises,  with- 
out accompanying  the  same,  with  a  copy  of  the  said  certificate  printed 
upon  a  tag  or  label,  not  easily  destroyed,,  the  s.ame  to  be  firmly  attached  in 
some  conspicuous  position  upon  each  car-load,  box,  bale  or  package  so  sent 
out  or  delivered. 
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SKCTIOX  2.  AND  BE  IT  ENACTED  BY  THE  GENERAL  ASSEMBLY 
OF  MAKYLAND,  That  the  folloAving-  sections  be  and  the  snme  are  hereby 
added  to  Article  XLVIH  of  tlie  Code  of  Public  General  Laws,  title  "Inspec- 
tions," sub-title  "]Io'rticultU)"al  Department,"  to  be  desig'nated  as  Sections 
59.  59  A.  60,  61,  62.  63,  64  and  65. 

59.  That  should  any  nurseryman,  agent,  broker,  dealer  or  other  person 
send  out  or  deliver  within  the  State,  or  transport  to  any  other  State  or 
Territory,  or  the  District  of  Columbia,  trees,  vines,  shrulis,  plants,  buds  or 
cutting's,  subject  to  the  attacks  of  insects  and  diseases  above  provided  for, 
wilihout  attaching'  a  copy  of  said  certificate,  deface  or  destroy  said  certifi- 
cate, or  A\rongfnlly  attach  a  certificate,  he  shall  be  adjudg-ed  guilty  of  a 
misdenica iKir,  and  shall,  upon  conxiction,  before  any  Justice  of  the  Peace, 
be  fined  a  sum  not  less  than  ten  dollars  ($10.00)  or  more  than  one  hundred 
dollars  ($100.00)  and  costs  of  prosecution  for  each  and  every  offense,  and 
stand  committed  until  such  fine  and  costs  are  paid,  and  the  fines  so  col- 
lected shall  be  paid  to  the  Trustees  of  the  said  Golleg-e,  and  be  added  to 
the  funds  herein  providetl  for  carrying'  out  the  provisions  of  this  Act. 

59  A.  That  all  trees,  plants,  vines,  shrubs,  buds  or  cutting's,  commonly 
known  as  nursery  stock,  g^rown  or  handled  by  each  and  every  nurseryman 
■within  this  State,  and  subject  to  the  attacks  of  the  aforesaid  insecfs  or  dis- 
eases, slhall  be  fumigated  by  the  nurseryman  owning'  the  same,  with  hydro- 
cyanic acid  g'as  in  building's  or  enclosures  inspected  and  appi'oved  by  the 
aforesaid  State  officers,  imder  their  direction. 

fiO.  Thai  when  any  trees,  plants,  ishrubs.  vines,  buds  or  cutting's,  com- 
monly kno'\\  u  as  nursery  stock,  are  shi]i])ed  into  this  State  from  any  other 
State  or  Territory,  or  the  District  of  Columbia,  to  any  nurseryman,  broker, 
dealer,  agent  or  other  person  in  this  State,  every  car-load,  bale,  box  or 
packag'e  thereof,  shall  be  plainly  labeled  on  the  outside  with  the  name  of 
the  consignor,  the  name  of  the  consignee,  and  a  certificate  showing  that 
the  contents  have  been  inspected  by  a  qualified  State  or  government  offi- 
cer, and  that  the  trees,  plants,  vines,  shrubs  or  cuttings  therein  contained 
;are  a|)])arenlly  free  from  the  insects  and  diseases  herein  provided  for. 
Wheiic\er  any  ti-ees,  plants,  vines,  shrubs,  buds  or  cuttings  ai'e  shipped 
into  this  State  from  any  other  State  or  Teirritory,  or  the  District  of  Colum- 
bia, without  such  certificate  jjlainly  fixed  on  the  outside  of  each  car-load, 
box,  b.ale  or  package,  the  agent  of  the  transpDrtation  company,  fiim  or 
person  receiving  same,  shall  not  deliver  said  nursery  stock  to  the  consignee 
or  ag'ent  representing  tihe  consignor,  and  said  agent  of  the  transportation 
coni]5any,  firm  or  person,  shall  notify  the  State  Entomologist  or  State 
Pathologist,  at  the  Mai-yhuul  Agricultural  College,  and  the  State  officer  re- 
ceiving such  notification  shall  in>niediately  notify  any  .Tustice  of  the  Peace 
of  this  State  to  issue  a  summons  for  the  consignee,  and  the  agent  or  con- 
sigiior,  if  he  be  known,  of  such  car-load,  box.  bale  or  jiackage  of  nursei'y 
stock,  to  appear  before  liini.  on  a  certain  d;iy  to  be  named  herein,  to  sliow 
why  such  trees,  plants,  \  in(>is,  slirubs,  luids  or  cuttiiigs  should  not  be  seized 
as  being  in  violation  of  the  ])i-ovisii)iis  of  tiiis  Act,  and  on  trial  thereof,  if 
said  Justice  be  satisfied  tiiat  tiie  provisions  of  this  Act  have  been  violated, 
said  .Justice  shall  oider  said  agent,  or  consignee,  to  return  such  car-load 
box,  bale,  package  of  tr^es.  ])lants,  sihrnbs,  vines,  buds  or  cuttings  imme- 
diately to  the  shipjier  or  emisignDr,  unless  said  consignee,  or  agent  of  the 
consignoa'.  at  his  expense,  shall  fortliwith  have  said  nursery  stock  exam- 
ined by  the  State  Entomologist  and  State  Pathologist  of  this  State,  and 
such  officers  c<>rtify  to  such  Justice  of  the  Peace  that  said  nursery  stock  is 
apparently  free  liom  the  insects  and  diseases  mentioned  licreinl,  and  tao- 
every  sueh  ear-lnail,  box,  bale  and  package  inspected  by  said  officers,  with 
their  certith'ati'  of  inspection,  and  if  said  agent  or  consignee  shall  fail  to 
have  said  nursei'y  stock  examined  by  said  Slate  officials,  or  fail  to  return 
such  car-load,  box,  bale  or  package  thereof,  then  said  Justice  of  the  Peace 
shall  order  and  direct  the  sheriff  or  constable  to  burn  and  destroy  all  such 
trees,  plants,  shrubs,  vines,  buds  or  cuttings  that  have  been  shipped  into 
this  State  in  violation  of  this  Act. 

61.  That  whenever  any  agent  of  a  transportation  company,  firm  or 
person,  shall  receive  a  car-load,  box,  bale  or  package  of  trees,  plants,  shrubs 
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vines,  buds  or  en t)  i i:i;s,  w  itiiout  a  ct' r1  i lic.i I c  attaohod,  as  ])rovi(led  for  in 
Section  (10  of  this  .\('t,  and  shall  fail  to  notify  the  State  Kntoniolof-ist  or 
State  Pathologist  of  this  fact,  immediately  upon  the  arrival  of  such  nur- 
sery stock,  and  before  delivering-  the  same  to  the  consig-nee,  said  agfent  of 
the' transportation  company,  firm  or  person,  shall  be  adjudged  guilty  of  a 
misdemeanor,  and  shall,  upon  conviction,  before  a  Justice  of  the  Peace,  be 
tined  a  sum  not  less  than  ten  dollars  ($10.00)  nor  more  than  one  hundred 
dollars  ($100.00),  and  costs  of  prosecution  for  each  and  every  offense,  and 
stand  conmiitted  until  such  fine  and  costs  are  i>aid,  and  the  fines  collected 
.shall  be  paid  to  the  Trustees  of  said  College,  to  be  added  to  tlie  fund  herein 
))rovi(led  for,  carrying  out  the  ])rovisions  of  this  Act.  If  any  nuiseryman, 
dealer  or  agent,  sell,  ship  oi-  deli\er'  any  trees,  plants,  silirubs  or  vinos,  into 
this  State  which  are  infested  with  San  .tose  scale,  ]jeach-yellows,  pear  blight 
or  other  injuriously  dangerous  insects  or  diseases,  and  upon  examination 
by  the  State  Entomologist  and  State  Pathologist,  or  their  assistants,  are 
condemned  as  being  so  infested,  the  said  trees,  plants,  vines  and  shrubs 
shall  be  destroyed,  and  t/he  nurseryman,  dealer  or  agent  forfeit  the  value  of 
such  stock,  and  shall  not  collect  the  same  from  the  purchaser  or  consignee. 

02.  That  the  State  Entomologist,  State  Pathologist  and  State  Horti- 
culturalist  shall  submit  annually  a  written  report  on  or  before  the  first  day 
of  February,  of  their  inspections  and  investig'ations,  to  the  Board  of  Trus- 
tees, w'hich  shall  be  transmitted  to  the  Governor  of  this  State  and  the 
General  Assembly,  and  published,  as  are  the  reports  of  other  State  organiza- 
tions, and  distributed  among  the  people  of  the  State  as  bulletins  of  the 
Maryland  Agricultural  Experiment  Station. 

63.  That  the  report  of  the  present  State  Entomologist,  including  the 
v\  ork  done  by  him  up  to  the  date  of  the  passage  of  this  Act,  shall  be  pub- 
lished and  distributed  as  indicated  and  provided  for  in  Section  62  of  this 
Act,  as  the  first  annual  report  of  the  Maryland  State  Entomologist. 

64.  That  the  sura  of  ten  thousand  dollars  the  first  year,  and  eight  thou- 
sand dollars  annually  thereafter,  be  and  is  hereafter  appropriated  in  order 
to  carry  out  the  provisions  of  this  Act  and  pToperly  provide  for  the  above 
described  inspections;  to  employ  men  qualified  for  their  respective  positioms; 
to  procure  the  requisite  faeilities  and  equipment  necessary  for  the  proper 
performance  of  the  duties  herein  incurred,  and  to  offer  means  of  support 
for  investigation  in  addition  to  the  inspection  work  of  the  State  officers,  and 
the  dissemination  of  infoi-mation  that  will  jiromote  the  horticultural  and 
agi'icultural  interests  of  this  State. 

6.5.  That  the  Comptroller  be  and  that  he  is  hereby  authorized  to  issue 
his  warrant  upon  the  Treasurer  of  this  State  for  the  said  sum  of  ten  thou- 
sand dollars  for  the  yenr  eighteen  hundred  and  ninety-eight,  and  the  siim 
of  eight  thousand  do'lars  annually  thereafter,  out  of  any  funds  not  otherwise 
appropriated;  that  the  said  sum  of  money  shall  be  payable  to  the  Maryland 
Agricultural  College  on  or  before  the  first  of  October  of  each  fiscal  year, 
and  the  first  yearly  ]3ayment  shall  be  made  during  the  fiscal  year  ending 
Se])tembeT  1st,  eighteen  hundred  and  ninetv-eight. 

Section  ?,.  AXD  P.E  IT  EXACTED,  That  this  Act  shall  take  effect  from 
the  date  of  its  passage. 

Approved  April  9th,  1898. 

This  is  the  first  bvilletin  publi^ihed  acoording  to  the  provisions  em- 
l)oilii'(l  ill  Section  64  of  this  Act,  giviiip:  general  information  to  the  pub- 
lic on  topics  of  economic  importance.  Others  will  follow  as  occasion  de- 
mands. 
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Wheat,  Winter  Oats,  Barley  and  Lime 
Experiments. 


College  ^ai^i^,  CQd. 
June,  18@8. 
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;  AGRICULTURAL  DEPARTMENT. 

Wheat,  Winter  Oats,  Barley  and  Lime  Experiments. 

For  the  Years  1896  and  1897. 


SUMMARY  OF  RESULTS. 


1.  — In  the  variety  tests  with  Wheat  for  a  period  of  six 

years,  Futtz  leads,  with  an  average  yield  of  37.8 
bushels,  followed  byCurrell's  Prolific,  yielding  36.2, 
Wisconsin  Triumph  34.9  bushels,  and  Valley  33.7 
bushels. 

2.  - Promising  varieties  of  later  introduction  are  Beal, 

Rocky  Mountain,  Ruby  and  Terry. 

3.  -With  two  crops,  corn  and  wheat,  the  increased 

yields  produced  by  different  amounts  of  lime, 
placed  the  limit  of  prorit  with  an  application  of  40 
bushels  per  acre. 

4.  -Lime  in  connection  with  peas,  increased  the  yield 

of  wheat  slightly,  and  produced  a  marked  improve- 
ment in  the  set  of  grass. 

5.  — Twenty  bushels  of  stone  lime  per  acre  applied  for 

corn  !in  1893,  produced  an  increase  of  I  lO  per 
cent,  in  the  hay  crop  of  1896,  and  a  second  appli- 
cation of  lime  (25  bus.  Oyster  Shell  Lime)  for  corn 
produced  an  increase  of  66  per  cent,  of  grain  in 
1897. 

6.  — The  best  variety  of  winter  oats  tested  was  Virginia 

Cray,  yielding  48.8  bushels  per  acre. 

7.  - The  most  favorable  time  for  seeding  winter  oats 

in  this  latitude,  seemed  to  be  about  Sept.  1st. 

8.  - The  hot  water  treatment  of  Barley  seed  was  effec- 

tive in  preventing  smut;  increasing  the  yield  16 
per  cent. 
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Wheat,  Winter  Oats,  Barley  and  Lime  Experiments. 

By  Robert  H.  Miller  and  E.  H.  Brinkley. 


The  following  cxperimeats  were  made  witli  wheat,  oats  and  barley 
during  the  seasons  of  189G  and  1897: 

No.  1.    Testdng  varieties  of  wheat  1896  and  1897. 

No.  2.    Testing  effect  of  different  amounts  of  lime  on  wheat  1897. 

No.  3.  Testing  effect  of  lime  and  cow  peas  as  a  preparation  for 
wheat. 

No.  4.    Testing  the  effect  of  lime  on  hay  and  corn.  . 
No.  5.    Testing  varieties  of  winter  oats  1897. 
No.  6.    Tesit  as  to  time  of  seeding  winter  oats  1896  and  1897. 
No.  7.    Testing  the  effect  of  hot  wat«T  treatment  for  smut  on  barley 
1896. 

VAEIETY  TESTS  OF  WHEAT— 1896. 

The  land  used  for  this  test  was  in  com  in  1894,  crimBon  clover  hav- 
ing been  seeded  at  the  last  working  of  'the  corn,  wihioh  was  plowed  doAvn 
the  following  June  as  a  preparation  for  the  crop  of  wheat.  The  ground 
was  gotten  in  thorough  order,  and  on  September  24th  fertilizer,  at  the 
rate  of  300  pounds  to  the  acre,  ^v^as  applied  with  the  drill.  This  fertilizer 
was  composed  as  follows: 

Dissolved  South  Carolina  rock  667  lbs. 

Dried  fisJh  833  " 

Muriate  of  potash  500  " 

Total  2000  " 

September  27th  and  28th,  the  wheat  was  seeded,  one  and  one-half 
bushels  to  the  acre,  and  200  pounds  additional  fertilizer  was  applied  to 
the  acre,  composed  of: 

Dissolved  South  Carolina  rock  1500  lbs. 

Nitrate  of  soda   500  " 

Total  3000  " 

The  plots  contained  3622.5  square  feet,  -and  every  fifth  plot  was 
seeded  to  CurrelFs  Prolific  Wheat,  lais  a  oheck  plot.  The  wheat  was  cut 
June  15th,  and  threshed  from  the  field  July  2d  and  3rd. 
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TABLE  I. 

Yields  per  Acre  avd  Characteristics  of  Varieties  of  Wheat  Tested  in  i8g6. 
Size  of  Plots  2J0  feet  by  IS  J-4  A'^A  or  j622.^  square  feet. 


1  lELD 

1 

6 

PER 

Color 

Jj  H.  A  K  L>  K  U 

IN  A  1  VJ  K  H 

V  A  K  I  h  I  \  . 

Acre 

OF 

O  R 

f\  IT 

Rl  PEN" 

1 

OF 

Grain. 

jMKJKj  1  H  . 

O  1  K  A  W  . 

T  VT  n 
1  IN  V-T, 

Cu 

Grain. 

1 

Extra  Earlj'  Oakley. 

31.5 

Amber. 

Smooth. 

Stiff. 

Early. 

2 

Valley  

34.8 

Red. 

Bearded. 

Stiff. 

Medium. 

Pool  

35.1 

Red. 

Smooth. 

Stiff. 

Early. 

4 

36  0 

Red. 

Smooth. 

Stiff. 

Early. 

5 

Currell's  Prolific  

34.3 

Red. 

Smooth. 

Fairly  Stiff. 

Early. 

(i 

33.0 

Red. 

Smooth. 

Stiff. 

Early. 

7 

Ontario  Wonder  

30.8 

iRed. 

Smooth. 

Stiff. 

Late. 

8 

Rocky  Mountain  

32.9 

Red. 

Smooth. 

Stiff. 

Early. 

<l 

34.7 

iRed. 

Smooth. 

Stiff. 

Medium. 

10 

Currell's  Prolific. . 

34.1 

Red. 

Smooth. 

Fairly  Stiff 

Early. 

11 

35.1 

Red. 

Smooth. 

Fairly  Stiff 

Medium. 

12  Wisconsin  Triumph. 

35.2 

Amber. 

Smooth. 

Stiff. 

Early. 

1«  Garfield  

34.9 

Red. 

Smooth. 

Fairlv  Stiff. 

Medium. 

U 

37  4 

Red. 

Smooth. 

Stiff.' 

Early. 

15 

Currell's  Prolific  

35.9 

Red. 

Smooth. 

Fairly  Stiff 

Early. 

](i 

38.9 

Red 

Smooth. 

Stiff. 

Early. 

17 

Jones'  Scjuare  Head 

29.6 

White. 

Smooth. 

'Stiff. 

Late. 

18 

Ruby  

36.0 

iRed. 

Bearded. 

stift; 

Late. 

1!) 

Deitz  

32.3 

Red. 

Bearded. 

Fairly  Stiff 

Early. 

20 

Currell's  Prolific  . . . 

34.2 

Red. 

Smooth. 

Fairlv  Stiff. 

Early. 

21 

33  9 

Red. 

Bearded. 

Fairly  Stiff. 

Medium. 

22 

32.5 

Red. 

Bearded. 

Weak. 

Medium. 

28 

33.8 

|Red. 

Bearded. 

Stiff. 

Medium. 

24 

Real  

33.1 

Amber. 

Bearded. 

Stiff. 

Medium. 

25 

Currell's  Prolific. . . 

27.7 

Red. 

Smooth. 

Fairly  Stiff 

Early. 

26 

Nigger  

37.0 

Red. 

Bearded. 

Stiff. 

Early. 

27 

1 

32.1 

Red. 

Bearded. 

i 

Fairly  Stiff 

Early. 

VARIETY  TESTS  OF  WHEAT— 1897. 

The  preparation  of  land  for  variety  tests  of  wheat  for  1897  was  sim- 
ilar to  tliat  deserilied  in  the  previous  tests,  crimson  clover  having  been 
])lowed  down.  The  wheat  was  seeded  September  2Sth  and  29'th,  one  and 
one-half  bushels  of  seed  per  acre  and  400  pounds  of  fertilizer  applied  at 
the  time  of  seeding.   The  fertilizer  was  composed  as  follows: 


Dissolved  South  Carolina  Rock  1000  lbs. 

Tankage    500  " 

Muriate  of  potash   300  " 

Nitrate  of  soda   200  " 


Total  3000 


23  varieties  were  seeded,  and  the  plots  were  21  by  200  feet,  con- 
taining 4200  square  feet,  or  about  1-10  of  an  acre.  Every  fifth  plot  was 
peedeid  to  Fultz  a.s  a  check  variety.  The  wheat  was  cut  June  28th  and 
29th,  and  threshed  from  the  field.   Table  II  gives  yields,  etc. 
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TABLE  II. 

Yields  per  Acre  and  Characteristics  of  Varieties  of  Wheat  Tested  in  i8gj . 
Size  of  Plot  21  by  200  feet,  or  4200  square  feet. 


Y I E  L  Dl^ 

• 

0 

PER 

Co  LO  R 

Bearded 

^  A  TITR  p" 
A  ^  /\  1  u  c 

Time  of 

Variety. 

A  CR  K 

OK 

OR 

of 

Ripen- 

0 

OK 

Grain. 

Smooth. 

Straw. 

ing. 

ol 

Gr  A  I N- 

1 

Extra  Early  Oakly. . 

31.5 

Amber. 

Smooth. 

Stiff. 

Early. 

2 

Pool  

31.2 

Red. 

Smooth. 

Stiff. 

Early. 

3 

Currell's  Prolific  

39.9 

Red. 

Smooth. 

Fairly  Stiff. 

Early. 

4 

31.5 

Red. 

Smooth. 

Stiff. 

Early. 

5 

Fultz  

46.5 

Red. 

Smooth. 

Stiff. 

Early. 

6 

31.1 

Red. 

Smooth. 

Stiff. 

Late. 

7 

Rocky  Mountain. . . . 

41.8 

Red. 

Smooth. 

Stiff. 

Early. 

8 

Wyan'dott  Red  

41.0 

Red. 

Smooth. 

Stiff. 

Medium. 

9 

39.0 

Red. 

Smooth. 

Fairly  Stiff. 

Medium. 

10 

Fultz  

41  3 

Red. 

Smooth. 

Stiff. 

Early. 

11 

Wisconsin  Triumph. 

40.6 

Amber. 

Smooth. 

Stiff. 

Early. 

12 

39.1 

Red. 

Smooth, 

Fairly  Stiff. 

Medium. 

13 

37.7 

Red. 

Smooth. 

Stiff. 

Early. 

14 

31.8 

Red. 

-Smooth. 

Stiff. 

Medium. 

15 

Fultz  

46.7 

Red. 

Smooth. 

Stiff. 

Early. 

16 

Jones'  Square  Head. 

36.1 

White 

Smooth. 

Stiff. 

Late. 

17 

36.8 

Red. 

Bearded. 

Stiff. 

Medium. 

18 

39.6 

Red. 

Bearded. 

Stiff. 

Late. 

19 

39  5 

Red. 

Bearded. 

Fairly  Stiff 

Early. 

20 

Fultz  

40.6 

Red. 

Smooth. 

Stiff. 

Early. 

21 

34.7 

Red. 

Bearded. 

Fairly  Stiff. 

Medium. 

22 

42.2 

Red. 

Bearded. 

Down. 

Medium. 

23 

38.2 

Red. 

Bearded. 

Stiff. 

Medium. 

24 

Beal   

49.6 

Amber. 

Bearded. 

Stiff. 

Medium. 

25 

43.9 

Red. 

Smooth. 

Stiff. 

Early. 

26 

Nigger  

32.7 

Red. 

Bearded. 

Stiff. 

Early. 

27 

35.3 

Red. 

Bearded. 

Fairly  Stiff. 

Early. 

In  table  3  will  be  found  the  yields  of  varieties  of  wheat  tested  at 
the  Station  the  past  season,  together  with  the  yields  for  other  years  of 
the  varieties  in  tliis  list,  whioh  have  been  previously  tested,  and  the  aver- 
age yields  of  those  varieties  for  the  years  grown. 
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TABLK  III. 
Average  Yields  of  Wheal  for  the  Years  Grown. 


Variety 


1897 


1896 


Garfield   39.1  34.9 

Valley  3(i.8  34.8 

Beal   49  6;j;;.i 

Fultz   43.836.0 

Currell's  Prolific   39.9  33.2 

Terry  ,37.737.4 

Wisconsin  Triumph  '40.0  35.2 

Finley   39.035.1 

Nigger  |32. 737.0 

Egypt  135.3  32.1 

Jones'  Sciuare  Head  3G.1  29.6 

Tuscan  Island   38.2  33.8 

Poole   31.2  35.1 

Rocky  Mountain   41.832.9 

Wyandott  Red   41.0  34.7 

Badger   31.5  83.0 

Dietz    39.5  32.3 

Extra  Early  Oakley  31.5  31.5 

Lebanon   42.2  32  5 

Ontario  Wonder  31.1  30  8 

Lehigh  134.7  33.9 

Ruby  39.6  36.0 

Russell   31.838.9 


1895 


1894 


24.2  44, 

39.1  42. 
31 .7:42, 
36.0I41, 

42.3  45. 


1893 


2  42.5 
941.7 

3  26.8 
7  47.1 
5  36.8 


35.0  35, 
36.2  40, 
33.8,39, 
29.6  39, 
27.840, 
38.138, 

39.1  36. 

38.1  33, 
38.8  35, 

38.2  :i7, 
37.1  38, 
42.4  38, 
33.4  39 
39  7i36 
37.0j35, 
41.0 


4:47.9 
2  33  6 
024.0 
2  28.0 
0:32.8 
7  42.4 
5 
3 

727.6 
1  46 . 1 
943.0 
7  29.6 
.330.2 
.1  31.3 
.231.4 


1891 


10.3 


1890 


6.7 


21 .4 
19.7  13.6 


14.5  .. 
20.213.7 
7.5  6.5 
16.3  15.4 


7.8 
12.5 


16.6 
9.9 


19.612.7 
9.3 
10.521.2 
17.9 


8.5 


4.6 


Nl'MIiKK 

OF  Years 
Grown. 


Average 


32  8 
,33.7 
36.7 
37.8 
33.0 
37.5 
34.9 
31.0 
25.8 
30  0 
33.2 
30.8 
27.4 
36.5 
30.0 
32.5 
31.6 
31.9 
35.5 
26.0 
34.4 
38.8 
35.3 


As  will  be  seen  in  Table  III,  the  Fultz  has  given  the  highest  aver- 
age yield  of  any  of  the  varieties  tested,  ahovving  no  sign  of  deterioration, 
after  more  than  a  quarter  of  a  century  has  passed  since  its  introduction. 
Its  a-\era£re  vield  f<;ir  the  six  years  it  has  been  tested  being  37.8  bushels. 
In  exceptional  cases,  where  farmers  have  gotten  poor  yields  of  Fultz,  the 
cause  has  probably  been  from  having  usied  mixed  or  deteriorated  seed, 
rather  than  from  any  fault  of  the  variety. 

Currell's  Prolific  comes  next,  with  an  average  yield  of  33.0  busliels 
for  the  seven  years  which  it  has  been  tested.  The  average  yield  of  this 
variety  for  the  six  years  which  the  Fultz  has  been  tested,  is  36.8  bushe's. 
Wisconsin  Triumph  comes  third,  with  an  average  of  34.0  bushels  for 
six  years.  Valley  fourth,  with  an  average  of  33.7  buslhels.  Of  the 
promising  new  varieties  may  be  mentioned  Beal,  Ruby,  Terry  and  Rocky 
Mountain. 


TESTING  THE  EFFECT  OF  DIFFERENT  AMOUNTS  OF  LISIE 

ON  WHEAT— 1897. 

This  experiment  is  a  continuation  of  the  one  reported  in  Biilletin 
No.  46,  page  63,  of  this  Station.  As  stated  in  this  bulletin,  "the  objeot 
of  the  experiment  is  to  ascertain  the  most  profitable  amount  of  lime  to 
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apply  per  acre  on  land,  for  a  series  of  crops,  first  corn,  followed  by  w-heat, 
grass,  etc. 

The  land  as  stilted  in  the  report  rofenxHl  to,  was  very  poor,  the  pro- 
ducing capacity,  without  the  help  of  lime,  being  about  17  bushels  of 
com  to  the  acre. 

Eight  plots  are  used  in  the  test,  two  of  them.  ]il6ts  3  and  (!.  ha\ang 
'had  no  lime  applied;  th«  other  six  having  applications  of  10,  20,  30,  40, 
50  and  60  bushels  to  the  acre,  i-esjjectively.  These  plots  were  planted 
to  com  the  spring  of  1896,  the  yields,  etc.,  of  wlidch  are  reported  in  Bul- 
letin No.  46.  After  the  corn  and  fodder  had  been  removed  from  them 
the  succeeding  fall,  and  the  land  thoroug'hly  prepared  with,  a  "cut-away" 
harrow,  they  were  seeded  to  wheat  and  timothy,  one  and  one-half  bush- 
els of  wheat,  and  six  quarts  of  timothy  to  the  acre,  and  600  pounds  of 
fertilize!-  applied,  of  the  same  composition  as  that  used  on  varieties  of 
wheat.  The  following  spring  six  quarts  of  early  clover  seed  to  the  acre 
was  sown.   In  Table  IV  \W11  be  found  the  jields  of  the  respective  plots. 

TABLE  IV. 

Limf  Test  with  W/ifiat,  iSgj. — Sizt  of  Plots  i6o  feet  by  jo  feet, 
or  4800  Square  Feet. 


Plot  No. 

Quantity 

Lime 
Per  Acre. 

Yield  of  Grain 
Per  Acre. 

Cost  of  Lime 

Per  Acre. 
At  18c.*  bushel. 

Rush. 

Bush. 

1 

10 

2(5.0 

$1.80 

2 

20 

27  7 

3.60 

No  lime. 

22  5 

4 

30 

2H.7 

5.40 

5 

40 

31.9 

7.20 

No  lime. 

22.7 

50 

31.0 

9.00 

» 

60 

32..5 

10.80 

*riiis  is  based  on  14  cents  bushel  for  first  cost  of  lime  and  4  cents  for 
hauling  and  spreading 

(Stone  lime  weighing  80  pounds  to  the  bushel). 

It  will  be  seen  from  Table  IV  that  there  was  a  very  mai-kod  effect 
'fi'un  the  use  of  lime  on  the  plots  receiving  it,  and  it  will  be  further 
noticed  that  the  yields  of  wheat  on  plots  1,  2'  4  and  5,  those  receiving  10, 
20,  30  and  40  buahels  of  lime  to  the  acre,  respectively,  were  in  direct  pro- 
portion to  the  amount  of  lime  applied,  but  it  will  be  noticed  that  this 
relation  did  not  obtain  on  the  plots  receiving  more  than  40  bushels  of 
lime,  a-s  plot  7,  whioh  received  50  bu.'^hels  to  the  acre,  yielded  less  w'heat 
than  plot  5.  and  plot  8,  receiving  (iO  l)u.<hels  to  the  acre,  yielded  only 
slightly  more  than  plot  5. 

The  effect  of  the  lime  in  setting  the  clover  and  timothy,  is  very 
marked,  there  being  no  apparent  difference  in  the  stand  on  any  of  the 
plots  receivnng  the  lime,  while  on  the  check  plots  3  and  6,  which  re- 
ceived no  lime,  there  is  a  ver\'  poor  stand  of  both  clover  and  timothy. 
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Table  V  sihows  tlio  rolativo  profits  gained  willi  the  crops,  coi-n  and 
wiiieat,  as  a  result  of  the  application  of  the  difl'iM-eiit  amounts  of  lime. 

TABLE  V. 


Comparative  Profits  from  Different  Amounts  of  Lime  on  Corn  and  Wheat 


Plot  No.  1 

Rll       P  1 1: 

kJ  U  k7  1  1  C  1  O 

o  r  I  imp 
per 
Acre 

Kl  1  Q     P 1 1: 

of  Corn 

per  Acre 

Bushels 
of 

Wheat 
per  Acre 
18!)7. 

\/aliip  of 

Odin 

in      o r n 

1  1  1         \J  111 

30  cents 
1896. 

\/m1iip  of 

V  CI  i  LJ  ^  Kfl 

G ci  1  n  in 
Wheat 
at  90  cts 

MPT"  IMIC 

jJd  una 

1897. 

\' alue  of 
Gain 

in  Wheat 
and 
Corn, 

1896  and 
1897. 

Cost  of 
L-im c  per 
Acre 
at 

per  bus. 

Relative 
Profit 

per  Acre 
for  two 
Crops. 

1 

10 

23.9 

26  0 

$2  28 

$3.06 

15.34 

$1.80 

13.54 

2 

20 

2.1  6 

27.7 

2.79 

4.59 

7.38 

3.60 

3.78 

3 

No  lime. 

17  4 

22.5 

4 

30 

25.8 

28.7 

2  85 

5.49 

8  34 

5.40 

2*94 

5 

40 

27.1 

31 .9 

3  24 

8  37 

11.61 

7.20 

4.41 

(i 

No  lime. 

15.3 

22.7 

7 

60 

28  8 

31  0 

3  75 

7.56 

11 .31 

9.00 

2!31 

8 

60 

29.8 

32.5 

4.05 

8.91 

12  96 

10  80 

2.16 

As  will  he  .«een,  i)lot  5,  receiving  40  bushels  of  lime  to  the  acre,  ga\'e 
a  .S'li'i'htly  larger  net  return  than  any  of  the  others,  thouglh  amounting  to 
but  eighty-five  cents  to  the  acre  more  than  was  received  from  plot  1, 
which  received  only  10  bushels  of  lime  to  the  acre.' 

TESTING  THE  EFFECT  OF  LIME  AND  COW  PEAS  AS  A  PREP- 
ARATION FOR  WHEAT. 

This  experiment  was  undertaken  the  spring  of  1896.  The  two  plots 
used  in  the  test  immediately  adjoined  those  used  in  the  test  of  differ- 
ent a.mounts  of  lime  on  wheat.  The  object  of  the  experiment  was  to 
ascertain  the  effect  of  lime  in  the  improvement  of  worn-out  sioils,  when 
n^ed  in  conjunction  with  green  manures,  suclh  as  cow  peas.  As  stated, 
the  land  was  very  poor,  its  natural  capacity  being  aibout  17  bushels  of 
corn  to  the  acre.  The  plots  were  plowed  and  prepared  for  seeding  on 
May  12th,  wben  40  bu.shels  of  .'itone  lime  was  lapplied  to  plot  10,  plot  9 
receiving  none.  On  the  13th,  cow  peas,  at  the  rate  of  five  pecks  to  the 
acre,  were  drilled  in  on  each  plot  without  any  fertilizer.  There  was  quit« 
an  apparent  difference  in  the  growth  of  poais  on  the  two  plots,  both  in  the 
coloT  and  density  of  t.ho  growth,  })eing  in  favor  of  the  plot  receiving  the 
Hime.  On  Augu.st  24th,  tlve  petis  on  both  plots  Awre  plowed  down. 
October  2d  they  were  seeded  lo  wheat,  one  and  one-ihalf  bushels  to  the 
acre,  and  six  quarts  of  timothy  seed  sown.  400  pounds  of  fertilizer  of 
the  same  compoisition  as  that  used  on  varieties  of  wh«it  was  applied 
Clover  .seed  was  sown  on  both  plots  the  folLowing  spring. 

Table  VI  gives  tfhe  yields  of  the  two  plots.  As  will  be  seen,  there 
was  a  gain  of  only  1.0  bu.«lhels  of  wheat  to  the  acre  from  the  application 
of  lime,  but  there  is  a  verv  marked  difference  in  the  set  of  grass.  The 
plot  which  received  the  lime  having  a  very  fine  stand  of  both  clover  and 
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timothy,  while  tliore  is  scarcely  any  clover  and  a  poor  stand  of  timolliy 
on  the  plot  receiving  no  lime. 

TABLE  VI. 


Cotv  Peas  with  Lime  vs.  Cow  Peas  witfwut  Lime,  as  a  Preparation  for 

Wheat. 


Plot. 

Bushels. 

9 

32.4 

10 

34.0 

Gain  in 

1.6 

TESTING  THE  EFFECT  OF  LIME  ON  HAY  AND  COEN. 

Tliis  experiment  was  a  continivation  of  the  one  undertaken  the 
spring  of  189.3.  The  object  of  the  icxperiment  was  to  note  the  effect  of 
lime  on  a  series  of  crops,  commencing  with  corn,  followed  by  ^vtheat  and 
two  crops  of  'hay,  and  tliis  roitation  to  be  repeated  again  with  'another 
application  of  lime  previous  to  planting  in  com.  Two  plots  were  used 
in  the  test.  On  one  of  them  stone  lime  was  applied  at  the  rate  of  20 
bushels  to  the  acre,  the  other  plot  receiving  none.  The  lime  was  applied 
after  being  slacked,  and  just  before  planting  the  corn.  The  increase 
from  the  lime  in  the  crop  of  corn  was  h\  bushels  to  the  acre, 
or  a  gain  of  34.7  percent.  In  the  following  crop  .of  wheat,  the  increase 
on  t!he  limed  plot  was  8.-5  bushels  to  the  acre,  or  a  gain  of  37. .3  per  cent. 
In  the  following  crop  of  hay,  whidh  was  the  third  crop  after  liming,  the 
increase  from  lime  was  1271  lbs.  to  the  acre,  or  a  gain  of  91.3  per  cent. 

The  seconid  crop  of  hay  was  cut  the  season  of  189fi.  the  yields  of 
"which  are  given  in  Table  VII.  It  should  be  sftated  i^hat  what  little  clover 
and  timothy  there  had  been  on  the  unlimed  plot  when  the  first  crop  of 
hay  was  cut,  had  nearly  all  disappeared,  and  there  was  little  left  but 
weeds,  while  on  the  limed  plot  there  was  still  a  fair  stand  of  timothy  and 
some  clover.  A  comparison  of  yields  of  the  two  plots,  therefore,  is  prac- 
tically of  weeds  with  hay. 


TABLE  VIL 
Yield  of  LLay  as  a  Result  of  Lime  vs.  no  Lime. 


Plot. 

Yield  of  Hay 
Per  Acre. 

1 

758  lbs. 

2 

361  " 

397  " 
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As  mil  be  seen  from  Table  VII,  the  plot  wihioh  was  limed  yielded 
more  than  double  the  product  of  that  which  was  not  limed,  the  gain 
being  110.3  per  cent.,  but  at  best  the  yield  of  hay  on  the  limed  plot  was 
poor,  and  showed  a  marked  falling  off  from  the  previous  year,  vfihen  the 
yield  was  at  the  rate  of  2GG2  lbs.  to  the  acre.  This  faUing  off  in  yield 
was  partly  due  to  tihe  season,  which  was  not  a  favorable  one  for  the  hay 
crop,  but  more  particularly  due  to  the  fact  that  the  land  was  deficient 
in  fertility,  having  been  practically  bare  of  vegetable  matter  when  the 
experiment  was  begun,  and  having  produced  in  the  meantime  a  «rop  of 
corn,  a  crop  of  wheat  and  a  crop  of  hay,  with  one  application  of  fertilizer 
for  the  wheat.  With  the  ultimate  object  of  improving  the  land,  it  would 
have  been  mudh  better  to  have  plowed  the  one  year  old  sod  when  the 
clover  was  at  its  best,  thereby  increasing  the  am^ount  of  humus  in  the 
soil,  rather  than  depleting  it  by  cutting  the  second  crop  of  hay. 

CORN. — The  winter  of  1897  the  two  plots  were  plowed,  and  the 
following  spring  25  busihels  of  oyster  shell  lime  was  applied  on  the  one 
which  had  previously  been  limed,  the  other  plot  receiving  none,  when 
the  plots  were  planted  to  com  the  second  time. 

Table  VIII  gives  the  yields  of  corn  and  fodder.  As  will  be  seen, 
the  increase  for  com  on  the  limed  plot  was  17.7  busihels  per  acre,  or  a 
gain  of  66.6  per  cent.  At  the  last  working  of  the  com  crimson  clover- 
was  sown  on  both  plots,  and  this  will  be  plowed  down  as  a  preparation 
for  wheat,  which  will  be  seeded  the  fall  of  1898. 

'      TABLE  VIII. 


Yield  of  Corn  and  Fodder  as  a  result  of  Livie  vs.  no  Lime. — Size  of  Plots 

ii.jQj  square  feet. 


Plot. 

Per  Acre 
Hard. 

Per  Acre 
Soft. 

Per  Acre 
Total. 

Per  Acre 
JFodder. 

Bus.  Lbs. 

Bus.  Lbs. 

Bus.  Lbs. 

Lbs. 

1 

37  0 

6  42 

43  42 

2615 

•I 

16  28 

9  56 

26  2 

1475 

17  40 

1140 

Gain  for  fodder  of  the  limed  over  the  unlimed  plot  39.8  per  cent. 

Gain  for  corn     of  the  limed  over  the  unlimed  plot  66.6  per  cent. 

For  the  purpose  of  bringing  in  closer  comparison  the  yields  of  the 
two  plots  through  the  series  of  crops,  we  give  the  following  table,  wihich 
contains  the  yields  of  the  several  crops  for  the  years  grown,  and  the  per- 
cent, of  gain  from  lime  on  each  crop: 
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TABLE  IX. 
Yield  of  Limed  and  Unlimed  Plots  for  Five  Years. 


Crop  and^'ear. 

Plot  1, 
Limed. 

Plot  2, 
Unlimed. 

Gain  as  a  Result  of 
Liming. 

Grain 

Hay 
or 
Fodder. 

Grain 

Hay 
or 
Fodder 

Grain. 

Hay  or 
Fodder. 

Bus. 

Per 
Cent. 

Lbs. 

Per 
Cent. 

Corn— 1893  

Wheat— 1894   

Bus. 
21.4 
31.3 

Lb.s. 
2200 

Bus. 
15.8 
22.8 

Lbs. 
1792 

34.7 
37.3 

408 

18.1 

91.3 
110  3 
39.8 

Hay— 1895  

2662 
756 
2015 

1391 
360 
1475 

1271 
396 
t.  540 

Hay— 1896  

Corn— 1897  

43.6 

26  03 

17.6 

66.4 

As  will  be  seen  from  Table  IX.  tbe  effect  of  lime  om  eaeh  of  the 
five  crops  tluis  far  harvested  lias  been  very  marked.  Cominencing  with 
corn,  the  gain  in  gi-ain  was  34.7  per  cent.,  and  the  increase  in  the  jield 
of  fodder  was  18.1  per  cent.  The  gain  for  lime  in  the  following  crop  of 
wheat  was  37.3  per  cent.  The  third  crop  in  order,  hay,  showed  for  lime 
an  increase  of  91 .3  per  cent.  In  the  second  crop  of  hay,  or  the  fourth  crop, 
harA-ested,  the  dnerease  was  110.3  per  cent,  in  favor  of  lime,  and  the  last 
crop,  com.  gave  B6.4  per  cent,  increase  of  grain  and  39.8  per  cent,  in- 
crease of  fodder  in  favor  of  lime. 

TARIETY  TESTS  OF  WINTER  OATS— 1897. 

Three  varieties  of  winter  oats  were  seeded  the  fall  of  1896  on  land 
which  had  been  in  strawberries  the  pre\'ious  .spring.  The  land  had  Ijeen 
plowed  in  July,  soon  after  the  .strawberries  were  out  of  the  way,  and  laid 
fallow  until  September  3rd,  when  the  oats  were  seeded,  two  bushels  to 
the  acre,  and  300  pounds  of  fertilizer  applied. 

In  Table  X  will  be  found  the  yields  of  the  varieties  tested: 

I 

TABLE  X. 


Yield  of  Varieties  of  Winter  Oats,  1897.— Size  of  Plots  287  ft.  by  43  ft. 

or  9313  square  feet. 


Plot  No. 

Name. 

Bushels  per  Acre.! 

4 

37.4 

5 

47.6 

6 

48.8 
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TEST  AS  TO  TLAIE  OP  SEEDING  WINTER  OATS— 189G  aiid  1897. 

Bulletin  No.  35  reports  a  test  of  winter  oats  seeded  the  fall  of  1894. 
This  was  soivvn  September  24th,  or  about  the  time  of  seeding  wheat. 
It  niiade  a  comparatively  light  growth  in  the  fall,  and  much  of  it  was 
thrown  out  the  .succeeding  winter.  It  was  hai-vested  June  28tih,  and  tho 
yield  was  only  31. G  bushels  to  the  acre.  With  tilie  object  of  ascertaining 
if  earlier  seeding  would  not  give  better  results,  three  seedings  wesre  made 
the  fall  of  189.'>  and  also  189G.  The  dates  oi  these  seedings  were 
September  1st,  15t)h  and  30th.  T'wo  bus/helis  of  seed  to  the  acre,  of  the 
vai'iety  known  as  the  "Virginia  (iray,"  was  sown,  and  a  light  applica- 
tion of  about  2.-)0  pounds  of  fertilizer  applied.  The  size  of  plots  in  1896 
was  15  3-4  by  2CA  feet,  in  1897  21  feet  by  60  feet. 

In  Table  XI  will  be  found  the  yields  of  the  different  dates  of  seed- 
ing for  the  two  years  in  wihich  the  tests  were  made.  As  will  be  seen  the 
early  seeding  gave  a  decidedly  better  yield  for  both  yeai-s  which  the  test 
was  made., 

TABLE  XI. 


Yield  per  Acre  of  Winter  Oats  Seeded  at  different  Periods  i8g6  and  iSgy. 


1  Plot  No.  1 

Variety  Used. 

Time  of 
Seeding. 

Bush. 
1896 

Bush 
1897 

Average  Bush. 

1 

September  1st. 

63.7 

60.4 

62.0 

2 

September  15th. 

3«.2 

53.0 

45  6 

3 

September  30th. 

54.1 

51.0 

53.5 

TEST  OF  HOT  WATEE  TREATMENT  OP  SEED  BARLEY  FOR 
PREVENTION  OF  SMUT. 

The  Indiana  Experiment  Station  recommends  the  following  treat- 
ment for  small  grains,  sucih  as  wheat,  oats  or  barley,  for  the  prevention 
of  smut: 

"Immerse  the  seed  grain  for  five  minutes  in  water  standing  at  first 
at  135  to  145  P.,  which  may  drop  during  the  operation  to  130,  or  may 
even  fall  below  130,  if  the  time  is  corrftspondiiigly  prolonged. 

"After  drying,  by  spreading  upon  a  floor,  the  seed  may  be  sown 
immediately  or  after  a  time,  with  equally  beneficial  results  in  either  case." 

As  the  two  crops  of  barley  grown  here  had  been  badly  affected  Avith 
smut,  it  was  deemed  advi.sahle  to  tost  the  effect  of  this  treatment  for  its 
prevention.  Tavo  plots  of  barley  were  seeded  the  fall  of  1895;  on  one  of 
them  the  seed  was  treated  as  above,  the  other  was  not  treated.  The 
effect  of  the  treatment  was  very  marked,  the  plot  on  whiclh  the  seed  had 
been  traated  having  practically  no  smut,  while  on  that  v\nhieh  was  un- 
treated there  were  from  15  to  20  per  cent,  of  the  heads  smutted. 

Table  XII  gives  tthe  yields  of  the  treated  and  untreated  plots: 
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TABLE  XII. 


Results  of  the  ffl'fct  of  Hot  ]Vater  Treatment  for  Smut  on  Barley,  i8g6. 
Size  of  Plot  264  feet  by  /j  j-4  feet,  or  41  j8  square  feet. 


Plot  No. 

Yield  per  Acre. 

1 
2 

Bus 

34.4 

40.0 

5.6 

As  will  be  seen  from  Table  XII.  the  plot  on  which  the  seed  woa 
treated  yielded  5.6  bushels  more  to  the  acre  than  the  plot  which  had  un- 
treated seed,  or  a  gain  of  16  per  cent. 
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PTJBTJCATIONS  OF  THE  MARYLAND  EXPERIMENT  STATION". 


Bulletin  No.  1,  June,  1S88 
•2,  Sept.,  1858 

3,  Dec,  1888 

4,  March,  188!), 

5,  June,  188y 


'    6,  Sept., 
'    7,  Dec, 
'    8,  March, 
'    i),  June, 
'  10,  Sept., 
•  11,  Dec  , 
'  12,  March, 
'  13,  June, 
'  14,  Sept  , 
'  1.5,  Dec, 
'  16,  Marcli, 
'  17.  June, 
'  18,  Oct., 
'  19,  Dec, 
'  20,  March, 


1889 
1889, 
1 890 
1890, 
1890 
1890 
1891 
1891 
1891 
1891 
1892 
1S-J2 
1892 
1892 
1893 


'  21.  June,  1893 
'  22,  Sept.,  1893 

'  23,  Dec,  1893 
•  21,  Feb.,  1891 

'  25,  March,  1894 


'  20,  June,  1894, 


'  28,  Sept.,  1894 
'  29,  Dec,  1894 
'  30,  Jan.,  1895 

'  31,  March,  1895 
32,  April,  1895 
'  33,  April,  1895 

'  34,  July,  1895 

'  35,  Sept.,  1895 
'  86,  Dec,  1895 

'  37,  Feb.,   '  1896 

'  38,  March,  1896 
'  39,  April,  1896 
•  40,  Aug.,  1896 

'  41,  Sept.,  1896 

'  42,  Oct.,  1896 


History,  Organization  and  Work  of  the  Station. 
Cutting  Seed  Potatoes  for  Planting.  Apjiendix, 
witli  Intorniation  About  Station. 
Fodder-Corn   and    Fodder-Cane.  Appendix, 
About  Taking  and  Sending  Samples. 
Experiment  Orchard. 

Horticultural  Department  and  Field  Experi- 
ments. 

Commercial  Fertilizers. 

P'arm  Manures. 

Some  P'eeding  Trials. 

Strawl.ierries. 

Wheat. 

Tomatoes. 

Pig  Feeding. 

Strawberries. 

Wheat 

Experiment  \'ineyard, 
Wlieat  Insects. 

Strawberries  and  Seed  Potatoes. 

S\\  eet  Pc  tatoes. 

Tomatoes. 

The  Composition  and  Digestibility  of  the  Dif- 
ferent Parts  of  Corn  Fodder. 
The  soils  of  Maryland. 

Steer  Feeding:  a  Well  Balanced  vs.  a  Poorly 

Balanced  Ration 

Injurious  Insects  of  Maryland. 

Composition  of  Commercial  Fertilizers  Sold  in 

This  State. 

Agricultural   and   Horticultural  Departments. 
Corn,    Potatoes,   Tomatoes,  Strawberries, 
Grapes,  &c. 
Tobacco. 

Composition  of  Commercial  Fertilizers  Sold  in' 
This  .State. 

Experiments  with  Wheat  and  Barlej'. 

Further  Investigations  on  the  Soils  of  Maryland. 

Composition  of  Commercial  Fertilizers  Sold  in 

This  State. 

Potato  Experiments. 

The  San  Jose  Scale. 

Horticultural  and   Agricultural  Departments. 
Small  Fruits,  Vegetables  and  Field  Corn. 
Composition  of  Commercial  Fertilizers  Sold  in 
This  State. 

Wheat,  Barley,  Oats  and  Hay  Experiments. 
Steer  Feeding:  a  Well  Balanced  vs.  a  Poorly 
Balanced  Ration. 

Composition  of  Commercial  Fertilizers  Sold  in 

This  State. 

Potato  Experiments. 

Spray  Calendar. 

Composition  of  Commercial  Fertilizers  Sold  in 
This  State. 

Test  of  Methods  of  Preparing  and  Feeding  Corn 
Fodder. 

The  Md.  Trees  and  Nursery  Stock  Law  and 
Other  Information  of  Special  Interest  to  Nurse- 
rymen and  Fruit  Growers. 
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BulletinXo.  43,  Dec, 
^  "  "44,  Dec. 
^       "  45,  Feb. 

'•  4(!,  March, 
"       ■'  47,  June, 

"  48,  June, 

49,  Aui^., 


189(),  Report  upon  the  Value  of  a  New  Corn  Product. 

The  Soils  of  the  Hagerstow  n  Valley. 
18!)7,  Commercial  Fertilizers  Sold  in  This  State. 
1897,  Corn  and  Potato  Experiments 
1897,  Dairy  Farming. 

1897,  Some  Common  Injurious  Plant  Lice  with  Sug- 
gestions for  their  destruction. 
1897,  Composition  of  Commercial  Fertilizers  Sold  in 
This  Slate. 

"  50,  Sept.,  1897,  Rust  and  Leopard  Spot,  two  Dangerous  Diseases 
of  Asparagus. 

"  51,  Dec  ,    1897,  Horse  Feeding.    Tests  of  the  Digestibility  of 
^  Oats,  Corn,  Hay  and  the  New  Corn  Product. 

52,  Feb.     1898,  Composition  ot  Commercial  Fertilizers  Sold  in 
This  State. 

"       "  53,  March,  1898,  Special  Investigation  of  the  So-called  "New" 
Horse  Disease  in  Maryland. 
"  54,  March,  189S,  Tomatoes. 

"  55,  May,  1898,  The  Black  Peach  Aphis -Cut  Worms  in  Young 
Tobacco — Law  Providing  for  the  Suppression 
and  Control  of  Insect  Pests  and  Plant  Diseases 
in  Maryland. 

^Special  l  ulletin  (A),  Fair  Edition,  1889,  Facts  About  the  Station. 

(B)  ,  Juiy,    1890,  Potash  and  Paying  Crops. 

(C)  ,  Oct.,   1890,  Composition  of  Commercial  Fertilizers  Sold 
in  This  .State. 

(D)  ,  Feb.,  1891,  Composition  of  Commercial  Fertilizers  Sold 
in  This  State. 

(E)  ,  Aug. ,  1891,  Composition  of  Commercial  Fertilizers  Sold 
in  This  State. 

(F)  ,  Jan.,  1892,  The  Agricultural  Outlook  for  Maryland. 

(G)  ,  Feb.,  1893,  Composition  of  Commercial  Fertilizers  Sold 
in  This  State. 

(H)  ,  July,  1892,  Government   Direction   of  Agriculture  in 
Europe. 

(I)  ,  Aug.,  1892,  Composition  of  Commercial  Fertilizers  Sold 
in  This  State. 

(J),    Feb.  ,1893,  Composition  of  Commercial  Fertilizers  Sold 
in  This  .State. 

(K),  June,  1893,  Composition  of  Commercial  Fertilizers  Sold 
in  This  State. 
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Eighth     "  "      "    "  "  "  "  1895. 

Ninth       "  "    "  "  "  "  "  1896. 

Tenth      "         "     "    "         "  "  "  "  1897. 


♦Edition  Exhausted— no  more  for  distribution. 


MARYLAND 


Eleveritli  Annueil  Keport. 


College  ^A^}{,  0)d. 

189Z-@8. 


THE 


Marijiand  Agricultural  E^eriment  Station. 


CORPORATION. 


Agricultural  (Station)  Committee  of  the  Board  of  Trustees. 

UovBRKOR  Lloyd  Lowndes  Annapolis. 

Hon.  Charles  H.  Stanley  Laurel. 

Hon.  Charles  W.  Slagle  Baltimore. 

Hon.  David  rSEiBERX  Clear  Spring. 

Hon.  Murray  Vandiver  Havre  de  Grace. 

W.  Scott  Whiteford,  Esq  Whiteford. 


Station  Officers  and  Staff. 

Harry  J.  Patterson,  B.  S  Director  and.  Chemist. 

James  S.  Robinson  Horticulturist. 

Willis  G.  Johnson,  A.  M  Entomologist. 

Milton  Whitney  Soil  Physicist. 

Samuel  S.  Buckley,  D.  V.  S  Veterinarian. 

Charles  0.  Townsend,  M.  S.  Ph.  D.  Plant  Pathologist. 

C.  W.  Dorsey  Assistant  Physicist. 

E.  DwioHT  Sanderson,  B.  S.  A-  Assistant  Entomologist. 

Chas.  F.  Doane,  B.  S  Assistant  Dairyman. 

G.  L.  Stewart  Assistant  Pathologist. 

E.  0.  Garner  Assistant  Agriculturist. 

Jos.  E.  Owens,  M.  D  Treasurer. 

Robert  E.  Browning  Clerk. 

The  Station  is  located  on  theB.&O.  R.  R.  8  miles  north  of  Washington,  D.  C. 


Visitors  will  be  welcomed  at  all  times,  and  will  be  given  every 
opportunity  to  inspect  the  work  of  the  Station  in  all  its  departments. 


The  Bulletins  and  reports  of  the  Station  will  be  mailed  regularly,  free 
of  charge,  to  all  residents  of  the  State  who  request  it. 

ADDRESS: 

AGRICULTURAL  EXPERIMENT  STATION, 

College  Park,  Maryland. 


( 


To  His  Excellency,  Lloyd  Lown'des, 

Grovernor,  and  Presidont  of  the  Board  lof  Trustees, 

Annapolis,  Maryland. 

Sir:— 

In  a'Ccordan^ce  with  the  proA'isiions  of  Seetd'on  N'O.  3,  of  Act  'Of 
Oongress,  approved  March  2,  1887,  "To  Estahlisih  Agricul'tiiral  Experi- 
ment Station,  etc.,"  1  have  t.lie  honor  to  transmit  the  Blevcmth  Annual 
Eeport  of  the  Maryland  Agricultural  Experiment  Station  for  the  fiscal 
year  enidang  June  30,  18  9  8.  This  report  covers  the  last  year  of  the 
administration  of  my  predecessor.  Director  Rohert  H.  Miller,  who  re- 
signed in  June,  1898. 

Very  respectfully  yours, 

H.  J.  PATTERSON, 
Director  of  the  Experimont  Station. 


Transmitted  January  21,  1899. 


ELBVKNTti  ANNUAL  RE^PORT 


-OF  THE- 

iy|aiii|Iand  ijgricultsapal  E^^pErimeqts  ^tsatsion 

For  the  Fiscal  Year  July  1st,  J  897  to  June  30th,  1898. 

Agricultural  Department. — The  work  of  the  x\igiiiculitaral  De- 
jjartrnt'iit  tinning  the  past  year  hais  been  in'  the  main  a  continuation  of 
Hit'  ^v'ork  'Outlined  in  prevdous  reports  and  bu'lletins.  It  is  necessary 
■in  miost  all  woi-k  of  this  class  to  repeat  the  tests  seveml  times,  so  ais  to 
get  a\'erages  covering  a  nuniljer  of  years,  with  the  viariati'oms  of  weiatlier, 
etc.,  wlaicii  aeeoanjuany  tihem,  so  that  the  oonelusions  wliich  are  drawn 
may  be  as  broad  and  as  free  from  erroa*  m  possible.  Some  of  the  culture 
tests  have  now  been  runnimg  for  five  and  isdx  years,  gtiving  very  uniform 
rf'.-tilt?,  so  that  they  may  be  considered  fairly  conclusive  on  the  questiions 
iii\  ol\  L'tl.  Sucih  tesitsi  may  now  ibe  treated  as  completed,  and  with  another 
vfar  ]>e  replaced  by  o'tJier  investigations. 

Wheat  Experiments- — The  experiments  oondueted  with  wheat 
eonsiisted  wholly  of  variety  tests.  The  wheat  went  through  the  winter 
well,  and  gave  promise,  up  to  within  three  weeks  of  harvest,  of  as  good 
yields  as  ever  procureti  here,  but  the  excessive  hot  and  dry  weather  fol- 
lowing a  period  of  excessiive  rainfall  causdd  the  w'heat  to  ripen  pre'ina- 
turely.  which  cut  tlown  the  yields  from  25  to  50  per  cent,  of  what  were 
expected. 

Potato  Experiments- — ^Thc  same  line  of  investigations  has  been 
continued  witih  tihe  poitatio  crop  as  men!tiom^id  dn  previou.s  reports.  These 
tests,  owing  to  the  very  dry  ia,n'd  unfavorable  weather  at  the  criticail  time 
of  growth,  have  resulted  in  alimiast  toltal  faiilure. 

Corn  Experiments- — ^Tlhe  work  with  corn  duas  been  culture  tests, 
anil  the  results  agree  very  well  wit'h  those  reported  in  wur  bulletins. 

Litne  Experiments- — The  liimc  tests  which  have  been  inaugurated 
formed  a  very  import'anit  part  of  the  work  of  tihds  d'epartmeret,  not  only 
because  of  the  marked  results  obtained,  but  also  of  the  important  office 
wliieh  it  perfoaims  dn  the  -eoomiomdcal  renovation  of  worn  soils  in  miany 
of  the  formations  of  this  State.  The  detailed  results  of  these  tests,  as 
far  as  compdeted  to  date,  are  given  in  Bulletin  No.  56. 

Tobaeco  Experiments. — The  work  has  been  continued  and  ex- 
tende(l  o'u  tobacco,  and  now  'Consd:sits  of  fertidiizer  tesits,  culture  tests,  cur- 
ing tv'st.s  and  tests  of  varieties.  The  Avork  of  testing  the  poissdbility  of 
the  culture  of  -^ome  of  the  cigar  types  of  tobacco  on  our  soil  with  pecu- 
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iiietliiKls  of  ferlilizatiio:!  and  cultnro  i^ivo  ])ri>nv'isic  O'f  very  vialuable 
results.  PiWer  of  g'ood  flavoa-  and  particular  liiiC  huniing  qualitdes  has 
been  produced. 

Fnrafje  (frops. — A  tos't  of  soino  of  l.ho  more  inipiortani  forage 
crops  was  slta^^ted  early  the  piresent  spring,  but  i!he  failure  of  tihe  seeld  to 
gei-iuinatt',  so  as  to  give  a  fair  sitaiul.  eau-ed  tlie  experiment  to  be  aJ>an- 
clcmcd  and  the  idiots  harro'wod  uj)  and  preimred  for  fall  graiins. 

Ddiri/  Deport tncvt- — 'Tbe  work  'of  iihh  tleiKirfinii'int  d-s  being  con- 
tinued in  albout  the  same  ddreetion  as  O'ultlined  when  the  \vork  was  first 
taken  njt.  Experiments  of  this  class  are  quite  ex'pensive,  and  it  takes 
considerable  time  to  arrive  at  satisfaictory  conclusiionis,  but  is  justified 
by  the  intcreet  sho^wn  in  tbis  departiniient  of  our  work  by  visitoiis  and 
correspon'dent^. 

Chrmical  Dcpartnmif- — ^In  additiion  to  the  regular  routine  of 
laboratory  work  and  otber  iiLiscellaneous  matters  referred  to  that  depairt- 
rnent,  there  was  very  conisidenable  time  given  to  the  cliemical  work  in 
eonneetion  with  the  dlgeisitioji  and  feediaig  experimients  witb  horses,  the 
results  'of  whicli  'were  puMiished  in  Bulletin  No.  51.  There  wais  also  con- 
siderable work  done  in  connection  with  other  feeding  tests,  the  dairy, 
and  the  study  of  laboratory  niethodsi  for  tlie  A'ssociation  of  Oflhoial 
i\  gr i  c n  1 1  u r al  Cli om i St s . 

IlorHcuItiira]  Dcpartiiioif. — The  variety  and  fertilizer  tesits  with 
the  leading  vegetableis  and  fruits  of  this  State,  and  upon  whiie'h  reports 
h?ive  been  made  from  tiniie  to  time,  have  been  conitiinued  much  after  itJhe 
manner  previously  outlined.  New  work  has  been,  taken  up  dn  oo-iopera- 
tion  with  the  Unitdd  States  Department  of  Agriciilture  and  otber  Ex- 
penime'nt  Stations  in  a  study  'of  the  relative  grow'th  of  some  varieties 
of  wiflelv  disseminated  forest  trees.  Oo-operatdve  work  is  also  in  prO'gress 
hvith.  dafFwent  varieties  'of  foreSgn  apples  'and  peiacilieis,  witli  a  view,  of 
making  a  study  of  their  adaptation  to  our  soil  and  value  for  our  market 
renudrements. 

The  work  on  spraying  tomatoeis  to  preveat  MlgKt  has  given  some 
marked  results,  whiich  will  be  of  great  value  to  growers  and  the  oanninig 
Undustry  of  tihis  State.  A  detailed  report  of  these  tests  is  given  in 
Bulletin  No.  5-1. 

Entomoloqical  Dcpnrfment. — Tlie  work  of  this  depar'tment  has 
been'  well  cared  for  anil  vdgorou'sly  pushed  diiring  the  year.  The  dutiies 
of  this  departmen't,  in  connection  with  the  State  work,  necessitated. 
Tinder  'tlie  "Trees  and  Nmsery  Stock  Laiw,"  ha®  given'  exceptdonal  o'n- 
portunity  for  bocomding  acquainted  and  eomiing  imto  direct  contact  with 
th'C  entomological  oonddlions  in  the  State. 

ATuch  time  has  been  devoted  to  the  San  Jose  scale,  with  the  view 
of  finding  some  remedy  which  would  'be  practical  for  combatting  the 
]iest.  In  thds  oomnection  hais  heen  con'ducted  the  largest  series  of  ex- 
pcrim'cn'ts  with  hvdrocyan'ic  n'cid  gas  upon  decidaions  fruit  trees,  both  in 
tin  nur-crv  :ind  in  bi\iriiiig  orchards,  that  has  ever  'been  conducted  east 
of  the  KiK-ky  .Mounta'ns.    These  experiments  have  prove'd  the  manner 
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of  treatment  to  be  practical  and  effective.  The  detailed  results  wiill  be 
given  in  a  bulletin  soon  to  be  i-sued.  Tests  of  the  use  at  hydrocyanic 
acid  gas  for  exterminating  plant  liice  on  trees  have  given  favorable  re- 
sults.  Physiological  teste  of  the  gas  have  also  been  made. 

These  testis  have  been  contributed  to  very  materially  bmtih  in  faciM- 
ties  and  time  by  H.  S.  Phnory.  Es(|.,  of  Chestertown.  ('ons:derable  wiork 
has  been  conducted  with  methods  for  controlling  strawberry  weevil, 
Anthannmous  sigtialus,  and  the  rose  chafer,  or  rose  bug,  Microdacty- 
lus  {subs/ihiosus. 

Much  attention  has  been  given  to  the  natural  enemies,  both  paraaitic 
insects  and  fungous  diseases,  of  iinsects  in  this  State.  Bulletin  Xo.  So 
of  this  department  gives  a  brief  illustrated  account  of  the  black  peaicli 
aphis,  Aphis  prunicola,  which  appeared  in  many  nurseries  aud  orchards 
in  destructive  numhers  this  spring.  KuUcitin  55  alsio  gives  methods  for 
the  destruction  of  the  cut  wonus  usually  found  on  tohacco. 

"With  the  passage  of  the  State  Hiorticultural  law  by  the  last  Legis- 
lature and  the  appropriation  carried  therewith,  the  work  of  the  ento- 
mological department  will  be  enabled  to  greatly  extend  its  sphere  of 
usefulness. 

Department  of  Snil  Physics- — ^The  work  in  the  department  of 
jioil  physics  has  been  carried  on  during  the  past  year  in  much  the  same 
manner  as  it  has  in  former  years.  The  greater  part  of  the  year  has  been 
devoted  to  the  work  of  classificatiiion  and  the  examiimation  of  the  phpi'cal 
properties  of  the  soils  of  ttlie  Sta.te. 

The  prelimiinary  classifaoation  of  the  various  soil  formations  had 
been  completed  some  time  ago,  as  far  as  the  distribution  of  the  geo- 
logical fonuation  was  known.  During  the  past  year,  however,  the  State 
Geological  Sun^ey  has  had  a  large  foroe  of  men  in  the  field  in  different 
sections  of  the  State,  so  that  considera'ble  information  has  been  added 
to  our  geolo'gical  knoiwledge  of  the  State.  In  co-operation  -n-ith  the 
Geological  Survey,  a  large  amoun,t  of  field  work  has  been  done  in  itJie  ex- 
treme western  portion  of  the  State,  several  weeks  having  been  devoted 
to  the  study  of  the  soils  of  Garrett  and  Alleghany  counties.  A  large 
amount  of  information  concern 'ng  the  soils  of  the  two  counties  was  ob- 
tained and  several  hundred  soil  samples  were  collected.  Already  con- 
siderable of  the  material  collected  has  been  examined,  and,  as  sjoon  as 
The  examination  is  completed,  a  bulletin  will  l>e  piUbh'shed,  setting  forth 
the  results  of  the  invesitigations  in  the  two  counties. 

In  co-operation  with  the  ]\raryland  State  Weather  Service,  a  series 
of  investigations  was  commenced  at  the  beginning  of  the  present  growing 
season  upon  the  moisture  and  temperature  conditions  of  some  of  the 
different  soil  types  of  the  State.  The  method  used  in  taking  the  moisture 
and  temperature  observations  is  the  one  so  successfullv  emploved  by  the 
Division  of  Soils  in  the  Deparlment  of  Ajrriculture.  These  observation^ 
3Te  taken  by  reading  tfhe  resiisitaiuce  wliich  is  offered  to  a  current  of 
electricity  forced  through  the  soil.  Six  of  these  moisture  instrument- 
were  placed  in  the  hands  of  competent  obsen'ers  in  different  .sections  of 
the  State,  representing  different  soil  formations.    The  localities  repre- 
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sent  mmo  at  our  I  ruck  lands  of  Southern  ^Lirvliand,  w'heait  knd'S  of  the 
Eastern  Shore,  our  hes^i  farm  hinds  of  Niortiliern  and  Certtral  iMarykird 
and  the  finic  w'Jiciat  and  gra.-Ls  l>and,s  lof  Wicsbern  Mia.ryhind.  It  Ls  expected 
that  >uc'h  a  series  of  observiatioins  will  throw  miie'h  light  on  isoiU'e  of  our 
mo'st  difficult  soil  jvroblems  in  relation  to  the  d'istri'bution  of  the  varjous 
crops  upon  them. 

Jiikewi'.se,  by  co-o])cj-at.ing  with  ihc  State  W'eather  Ser\'iee,  a  iseries  of 
nieteorologicid  stiatiicnus  was  iv-itdbli'-'ihed  bo  isitudy  'the  influejiee  o'f  Oheisa- 
])eak'e  Bay  'on  the  tru'ckdng  inteiresits  sind  the  effect  'Of  elevataon  upon  tlie 
mountain  peiach  industry  in  the  Ilagerstown  Valley.  A  large  numiber 
of  bhcm  sit.atii'ons  were  estailjlis'lied,  all  bedng  'equipped  with  regiisitering 
instruments  and  suLtalble  instroment  sheilters.  Alomg  Ohesapeiake  Bay 
two  lines  of  stations  were  established  on  either  side  of  the  ibay,  extendiiU'g 
from  the  shore  inward  one  and  a-half  miles.  In  Hagerstown  Yailley 
twio  sets  wf  ^station's  were  eistaibli'sihed  on  the  eastern  isiide  of  the  viallley 
and  one  on  the  western  side.  These  stations  were  placed  at  different 
elevation,?,  with  reference  to  the  must  'Sucoosisful  locatiio-ms  for  peach 
orchards.  All  uf  tluise  staitions  have  been  in  operation  since  early  in  the 
spring. 

During  the  eoming  year  it  is  expected  that  the  work  whiich  'has  heen 
taken  up  during  the  paist  year  will  be  co'nsidera'bly  extended.  In  co- 
operatio'U  wit.h  t,he  State  (leolog-ical  Survey,  a  large  airn'ount  of  tiine  -will 
he  devoted  t^o  field  work,  'sio  that  ais  a  reisult  of  tl^is  work  accurate  and 
complete  soi'l  maps  can  be  maxle  for  the  areas  visite'd. 

The  work  of  investigating  the  inoisture  aod  tiemperature  oondii^tions 
of  our  typical  soils,  dn  th^'ir  reJaitioin  to  the  dLstribution  of  crops,  will  be 
likewise  extended  as  much  as  poesdble. 

A  series  loi  investigations  is  to  he  taken  up  in  connection  with  the 
various  fertilizer  teistis  now  ibeiwg  carried  on  at  the  Staition.  The  object 
of  these  inveistigations  is  tu  determine,  df  posisdbde,  the  effect  the  various 
fertilizers  have  on  miKlifying  the  physical  condifiionis  of  the  soil. 

Veterinary  Depa7-tmetit-- — 'The  oonnection  of  this  department 
with  the  Station  work  has  been  m  the  main  hut  a  nomdnal  ;one,  and  has 
h^ad  to  do  mainily  'with  questions  of  correspondence  and  aldvdee. 

The  small  amount  of  money  which  the  Station  could  devote  to  this 
(lepai'tmient,  ooupled  with  the  very  expen-dve  ciharacter  of  veteriniary 
iinvestigaitions,  has  made  it  imposaible  to  undertake  much  in  this  way. 
The  new  horse  disease  whiieh  has  made  its  appearance  in  the  State  at 
/seveTOl  times  and  plaiceis  was  looked  i'nto  a;s  rmuch  as  posisiilMe,  and  the 
re.sfults  of  the  observaitdons  are  recorded  in  Bulletin  No.  53. 

Farmers'  Meet'mns  and  E.i'hihifions.—^The  policy  has  beem  con- 
tinued of  the  iStatifvn  officers  }>arti'Oi[iati'nig  as  often  ais  possiible  dn  Farmers' 
Institutes  and  other  approprialto  faimiiCrs'  TnC'etii'Mgis  liidd  in  different 
parts  of  the  Sitate.  This  class  of  work  not  only  affords  a  good  opportu- 
nity to  acquaint  the  people  wilth  the  work  of  tJids  Instdtutiion,  but  also 
is  the  means  of  acquiring  much  information  which  is  very  useful  in 
planning  and  prosecuting  various  lines  of  iinvestdgiation.    In  past  years 
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coiTsiclerarble  lias  been  done  iu  the  way  of  aitendiing  and  'making  exhiibits 
at  agricnltuml  faiirs  anid  lothev  exliLljitio-ns.  These  'exhilbits  g7ive  t'he  peo- 
]j]c  wbjiect  ies,sionis  oif  tlie  res'nlts  of  experi'men't.s,  and  will  call  it  to  the 
attention  and  jnij)reas  it  U]>on  niai\y  ]>cio]>le  .that  eoaild  not  be  reia-ched 
by  the  pt'C^is  or  Inilletin.  It  i'S  Jioped  tbat  funVfe  of  the  Sta-tion  will  per- 
mit the  resumptiou  of  some  work  in  this  direction,  as  it  would  be  very 
benefi'cial  to  all  dntorosits. 

Tisitors  and  Corn's poudvmx. — These  two  nietihods  of  initei-eourse 
\\  ith  Mii0,<e  who  are  intiercisted  din  tJi-e  work  of  the  S'tatiioTi'  are  eaiieouraigod 
a-;  much  rtis  poi-'Siilble,  a.nd  both  are  increasing  yeaiily.  No  opportunity  is 
lost  to  make  it  knoiwn  that  visitoa's,  singly  or  in  pai^tieis,  wi^th  or  wiithout 
l_ire\'i()us  notice,  are  always  welcome,  anid  that  every  effort  will  be  made 
lo  make  such  visits  pleasant  and  instructive.  Those  who  oannot  oome 
are  encouraged  tio  write,  suggestiinig  and  in([uiring,  and  the  Statilon  ofll- 
'(;ers  give  snch  letters  every  poisisible  attentioiu.  This  con-espondenee  noAV 
constitntes  a  large  part  of  the  ofhee  work  and  emibraces  a  great  variety 
of  subjects  conne'cted  with  agriiculture  and  horticulture. 

PiihVicntious- — ^The  foMoiwing  are  the  puibMcations  of  the  Station 
for  the  past  year:  , 

Bulletin  No.  49,  August,  189-7,  CouTposition  of  Commercial  Ferti- 
lizers Sold  in  the  State,  pp.  104  to  Kif). 

Bullet'in  No.  50,  Septem'ber,  1897,  Eust  and  Leopard  -Spot,  Two 
I,)anger(Uis  Diseases  of  Asparagus,  pp.  161  to  168. 

Bulletin  No.  51,  Dccenilier,  1897,  Horse  Feeding.  Tests  of  Digesti- 
bility of  Oats,  Corn,  Hay  .and  tho  New  Corn  Product,  pp.  10  to  46. 

Bidletin  No.  52,  Fehriiarv.  1898.  Composition  of  Commercial  Ferti- 
lizers Sold  in  IMs  State,  pp.  47  to  106. 

Bulletin  No.  53,  JMarch.  1898,  Special  InvestigatioiTS  of  the  So- 
Called  "New  Horse  Disease"  in  Marvland,  pp.  10-7  to  114. 

Bulletin  ISo.  54,  March.  1898,  tomatoes,  pp.  115  to  134.  . 

Bulletin  No.  55,  ]\Iay.  1898,  The  Black  Peach  Aphis.  Cut  Worms 
iu  Young  Tobacco.  Daw  Providing  for  the  Suppresscoa  and  Control  of 
Insect  Pests  and  Plant  Diseases  in  Mirylaud,  pp.  135  to  150. 

Bulletin  No.  56,  June,  1898,  ^Yllcat,  Winter  Oats,  Barley  and  Lime 
Experiments,  pp.  151  to  186. 

The  l^taf'ion  Staff. — The  only  change  in  the  siciientiific  staff  of  the 
-staff  dui-  ng  tlie  year  has  been  the  a'ddition,  -eomiiie'ncing  in  May,  of  E. 
Dvvioilit  >;nii(h-i--iim.  B.  S.,  as  -assistant  entomologist,  which  was  necessi- 
tated b\'  i lie  cxti'iHion  o-E  the  work  under  the  new  law  for  the  suppression 
of  insect  i)e-ts. 

Tdie  lacknoiwl-eidganc'iits  -O'f  all  the  workers  of  the  Stalti-on  are  due 
to  the  Board  of  Tru-it-ees,  and  -especially  to  its  Agricultural  Co-iuuiittec, 
for  eontiinie'd  confidence  au-d  support,  and  to  the  publiic  for  patient  inter- 
est and  friendly  encouragemient. 

^y€afher  Report  and  Financial  Statement. — Appended  herewith 
is  siven  the  ^retco-rologicial  SLi-mmary  for  1897,  and  the  finiain-ciial  report 
of  'tlie  Treasurer  for  tlie  fi'scal  year  -ending  June  30,  1898: 
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Meteorological  Summary 

F=OR  159T. 


Temperature  in  Degrees— Fahrenheit, 


litation. 

Temperature— Mean. 

Extreme 
Maximum. 

Extreme 
Minimum. 

Month. 

a, 
'u 

V 

Dailey 

Maxi- 

Mini- 

Daily 

Record  and 

Record  and 

Oh 

Mean. 

mum. 

mum. 

Range. 

Date. 

Date. 

Inches 

January  

1.76 

27.5 

35.5 

19.5 

16  0 

54-lOth. 

=2-30th. 

February. . . 

6.11 

34.2 

41  8 

26.5 

15  3 

60-19th. 

10-lst. 

March  

2.81 

4H.9 

53.9 

33  9 

20.0 

78-22nd. 

23-1 1th. 

April  

3.35 

51.8 

64.5 

39.2 

25.3 

86-25th. 

26-21st. 

May  

7.45 

60.1 

70.4 

49  8 

20  6 

89  10th. 

39-27th. 

June  

3.49 

68  0 

70.0 

57.0 

22  5 

91  30th. 

38  2nd.  ■ 

July  

5.29 

77.0 

83  0 

64.0 

19.5 

90  2nd. 

54-1 5th. 

August  

8.02 

68  0 

82  0 

60  0 

18  8 

90-14th. 

51-8lh. 

September.. 

1.78 

67  3 

80.0 

53.  G 

26  5 

97-lOth. 

36-29th. 

October  .... 

4.00 

55.9 

65.2 

40.3 

18.8 

88  16th. 

31-31st. 

November. . 

3  98 

43.7 

53.4 

33.2 

19.4 

08  21-4th. 

21-22  29th. 

December. . 

3.30 

39.3 

47.9 

31.2 

19.0 

68- 18th. 

13  25th. 

46  34 

53.05 

62.3 

42.8 

20.14 

97-Septem'r 

°°°2  January. 

MARYLAND   AORICULTfRA  L  EXPERIMEKT  STATION. 


FINA'NIOIAL  EEPORT,  1897-1898. 

Joseph  R.  Owen's,  Treasurer,  in  account  with  the  Maryland 
Agricultural  Experiment  Station. 


1897.  Source  of  Eevexue.  Dr. 
July  1,  To  unexpended  balance  .$  430.56 

"       "    U.  S.  Approipriati'on   15,000.00 

'■        "    sale  of  produce   394. Gl 

'•■        "       "       dairy  products   1,032.95 

 S16.8>'^8.12 

Nature  of  ExPEN])iTrREs. 

1898.  Cr. 

June  30,  By  salaries  $8,188.84 

kbor   3,114,90 

'*          "    puiblications    ()10.(I<J 

'"'          "    postage  and  st-atiuuc'iy   120.83 

"    freight  and  express'   154.29 

"          "    heat^  light  and  water   242.09 

"          "    eheniical  supplies   85.5"i 

"    seeds,  plant  and  sundry  su])plie.-   410'.0'2 

"    fertilizers   Iti8.99 

"    feeding  stuffs   728.52 

'■'          "    library    119.91 

'■■          "    tools,  implements  land  miaicMnery.  .  .  .  596.9(5 

"    furniture  and  fixtures   179.80 

"          "    scientific  apparatus   16.12 

"    live  stock   340.50 

"          "    travelling  expenses   121.93 

"          "    contingent  expenses   77.00 

"    buildings  and  repairs   1,058.99 

"          "    unexpended  balance   522.89 

 $16,858.12 


AVp,  tlip  iiiMlorsipriied.  duly  .Tppnintod  auditors  fr)r  tlio  corporation,  have  examined 
the  books  and  aoconnts  of  the  Maryland  Acricullural  Kxperinipnt  Station  for  the  year 
ended  ,Tuno  .'iO.  1S!(.S,  that  we  have  found  the  same  well  kept  and  classified  a.s  above; 
that  the  receipts  for  the  year  are  shown  to  have  been  !f  1(!,.S.")S.12,  and  the  correspond- 
ing disbursements  to  have  been  .$1G..S.35.2.3.  Vouchers  for  the  disbursement  of  this  sum 
ai^e  on  file  and  have  been  examined  by  us,  and  are  found  correct,  thus  leaving  an 
unexpended  balance  of  $522.89,  which  sum  is  to  be  accounted  for  by  the  Treasurer  of 
the  Experiment  Station  in  the  year  beginning  July  1st,  1808. 

(Signed) 

Murray  Vandiver,    I  Auditing  Cnmmittee 
C.  H.  Stanley,  \  Board  of  Trustees. 


